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But Mr. Dary, in his Com _ 


ait 
that an indifferent ſort of a, 


of an in 


1 different Grinding when three Warts ſhall have 


paſſed th 


it, will be more com bou 
1 , pad by about 


therefore concludes, that 2275 may 
Diviſor for Square 6 and 


1. For thine Maſt-Tuns. 


The Diaragter « of that Circle whoſe Ars. is 

«! *utad oe may be called the Gauge-Pine 

br Mak Tuns, — to find the Content of 
any ſuch Maſh- Tun. 

Set 17 upon D, to 1 C; then againſt any 

er upon D, yau have the Content in Gal- 


* at one Inch deep : thus if the Diameter be 


13, the Area or Content at one Inch deep wouli 


3 * 44-3 that i is, $ Buſhels, and 4.3. Gallons, 


"Por Square Maſt-Tuns.. | 
Ifa Maſh-Tun be ſquare « or Oblong, the Con- 


ra may de thus found : Say, 


At 22 is to the 7 
& is the Breadrh to the Content. 
-- Example. Suppole the length 112 Inches; and 


8 che breadth 80. how many Gallons will this Tun 


contain at one Inch deep? Anſwer 39.4: For, 


Set 227 upon A, to &ojupon B; then againſt 


XLS Hes A, is 9. ane Ne upon B. 


7 969 
7 a : 
bh, — 


— 
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d 


— 


SIX Of Cast Gauging. „ JST. 


SECT: . 


of Cask Gauging, 


we muſt Koow. the Dimenſions. of it 


* 13. 


BLA can find the Content of a Cask, 


Bunge ? ” 
| The Hen Diameter, >in Inches, | 
e LengtB h. 


And when theſe are Loopy, form or hea of 
the Cask muſt le conſidered, 


although u 
Diameters (aboveſaid I and the length of one - 
Cask may be equal to thoſe of another, yet one 
of theſe Casks may comain ſeveral G aaa 
than the other, and therefore the Content of 1 
Casks cannot be found by one and. the ſame Rule. 
Now moſt Writers in Treating on this Subject, 
have taken it for granted, chat every common 
Cask (as Butt, Pipe, Hogſhead, Barrel, an SAY | 
like) is the form of one of theſe Solids, viz 
1. The middle Fruſtum of a fray Nag RAT 
2. The middle Fruſtum of a Parabolitat Hulle 3 
3. The middle Fruſtum of two Payabolicat Coe 2 8 
void, abutting upon one common Baſe, o? 
4-+ The middle Fruſtm of tuo Egner | 15 
upon one common Baſe. | "I 
Aceordingly- they have laid down Rules for - 


finding the Content of theſe Solids, and by 2 Sf 


wy 3: | | Rules» xt : 


302 Of Cark Gauging. Sec IX. 
— 


By the Rules given by Mr. Dary, and others, 
Cam ef this Ca Fakes 85 


= Spheroid— 97-455 
mid- Bos Parabolltal Spindle / 99.305 
is 


i * Conoids\ 89.136 


— ) (87.934 


The 8 true, a5 to the firſt and En of 
8 


h 
. — 22 


And theſe may be repreſented by Figure 21. 


A Cask which is the middle Fruſtum of a Sphe- 
void is ſhewn by the outermoſt, Line d o, ,, , f 


| 2 ED the two ſtrai ht Lines a, e, c. and 


BO e Heads of the Cask, and the Curved 
42369, chaos co, os e the IS | 


If 


Ale-Gall. y 


PI4 F wank. — —— 7 G a 


4 
Nw ˙ oa ed ” wy \Y 


Sect. IX. Of Cas Gauging. 103 
If a n in the form of the middle 
Fruſtum of two Cones, it may be repreſented by 
the ſtrait Lines d, u, a, u, d, and c, u, B, u, e, the- 
Heads 4, e, e, and d, f, c, the Bung Diameter a, 5, 
and the Length e. f, are all the ſame in both theſe 
Cagks, and yet tis evident by the Figure it ſelf, 
that one will contain more than the other, and by” 
the Example above cited, the difference is 10.25, 
Gallons, for the Spheroid contains 99.455 Gallons, + 
and the fruſtum of two Cones bur 87.934. OI 
There are very few (if any Casks whoſe Dia- - 


meters and Length are equal to thoſe above- | 


named, that will contain more than 975.455 Gal- 
lons (the Contents of the Spheroid) nor leſs than 
987.934 (the Content of the Fruſbum of two 83 
ſo that all the varieties that can happen will fall 
betwixt theſe two, and the Staves of any Cask 
differiug from theſe will lie between the Lines 
di o, a, aud d, u, a, in Figure 21. FRE 
Now for the other two-Solids, viz. the middle 
Fruſtum of a Parakolical Spindle, and the middle 
Fruſtum of two Parabolical Conoids; according to 


the Authors adove-cited, the Content of the fit 


ks 96.505 Gallons, and the ſecond 89.136. 
Whether the Rules they have given for finding 
theſe Coments be true or falſe, I ſhall aine i 
the Appendix. (Sf 
But ſuppoſing they are trua, yet they do not an 
ſwer the various caſes that may happen in common 
Practice, for in the Example above, the Content of 
a Cask taken, as the middle Fruttum of a Parabo- 
lical Spindle is but 95 of a Gallon leſs than the 
Content of the Frutum of a Spheroid, and the 
Content of the Fruſtum of two Parabolical Conoids - 
is but 1. 93 t more than the Frultum of tuo Cones, - 


h 
6 * 3 
* * 
" # . 
* 
% 
* 


| Now I preſume no Man will pretend to diſtin- 
* Miſh which Notion a Cask muſt be taken. in, 
whether. as the, Fruſtum of a Sphero;d, or as the 
Fruſtum of a Parabolical Spindle, when the Con- 
rents differ not ſo much as a Gallon. | 
© Moreover, here is above 7 Gallons difference 
betwixr. the Contents of the Fruſtum of a Parabo- 
ical Spindle, and the Fruſtum of two Parabolical 
Conoids: fo that I may modeſtly affirm that there 
are many Casks whole Content cannos be found 
| oY any of theſe Rules; for. it muſt be granted 
tbata Cask whoſe Diametersand Length are equal 
to thoſe in this Example, may contain ſome cer- 
tain quantity betwixt 96 Gallons, and 89. 
A ss ſuppoſ 93, I ſay, if this Cask were to be 
Gauged by any of the Rules above-cited, it will 
give the Content at leaſt 3 Gallons too much, or 
«Gallons too little. 
- -._ This premiſed, I come now to lay down ſome. 
mort Rules by which the Content of any Cask 
da be found very near the Truth LE | 


1 


: V ” 
1 . 
. * - 
- . Y . 
* 5 ” . * 
4 * * * 
0 - 
„ * * 
— N A 1 " 
N 2 ; 4 ; 
% 
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L = 0 . 
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„ 5 0 


Se. IX. of cok Gauging. 
Problem I. Fig. 21. : 2 


There is a Cask ops poſed ro * the 4 
Fruſtum of 4 Spheroid, intercepted be- 
tween 1290 Plains, Parallel, , cutting the A 
at Right Angles, let a b the Blatter ot 

the Bung be 32 Inches, die the Diameter at 
the Head 24, andthe Length ef 40 Haber, 
How many Ale or Wine-Gallns will che „ 


Cast contain * 72 


COT 


. 
_— 4 
. 
* 
0 * 


0 the Sum and half Sum of the s of © 
the LR and Head — half be 
Dire 71 ſaid Squares, the Sum of theſe . — 
ied by the Length, and thu. Froduct divided... 


* 1077 PG ins Gallons. 
a 
Square of a þ 32 is—..!ͤü'—Ä : 4 
Square of de 24 i | 576 
Sum IS, —— — * IEEE,” 46 DJ f 


Half Sum — — — 00 * 


e of che eee 


_ — in is . | 


| Jum ofa e (by ring tris d lr 
| iameter, a e d 
—_— is fomewhar a * 
Work M ths fe 
fir to inſert it 


9 2 1 . Oc Swan Sum of ae. of the. 


206 cf Cark Gauging, SectIx. 
Which Multiplied by b (the Length of the 
IV 


| I dr — 1 
ee in Ale-Gall — W 


ivided by 882 the Quotient will berry,cooz 


Note, The Common Rule for Gauging the Fru- 
id, (by raking twice the ſquare of 


than 
ble 40 the 
have t 
here: the Reader may uſe which 


but this Rule more a 


he pleaſe. 
's Problem II. 


{ 5 Cart 2 (of te ſame Dine, and 
former) fhall have its 

: Sede, ro eta oy yoni and Head leſs 
Curved, 2 as 0 leave out about a third 


part between the Lines d o a, 
Teer 


che Spheroid) and d u a, 


in Figure 22. How many Gallons.2vill 
ww Cas contain * , 


>< - „ 


| Jung and Head Diameters, add three tenth 

r of the 2 of the ſaid e, the Sum 
5 e Multiplied by the Length, and _ laſt Ru- 
Divided by 10%, or 882, item 


. T. Fine Gallons reſpe&ively 
Ft #2 * "Mw 


N 


* 


Sect. IX. Of Cak Ganging.. 1 
2 Ze Dimenfons as above. = 
Sum of th I—— 16 
Half Sum is 
Pe i 


by .3 is 


———— boo 
ae 


Sum of theſe is bs PINES: I e 775 


40; gives 101396, and and _ 

Divides on Trae 94128, th 

by 882, the aa e 
22 Quotient wil 


114976, he the Contr in Wi 
Problem UI. Fig. 19. 


There i 14 Coil aphoſe. Stowe, buen th" _ 
Hung and Head, have but little Cumvergres 

Hing nearer to the reit Line a ud, . 

w the curued Line a od, gulut is be 
Content of this Cal in Alt or Mn 
Gallons? 1 a 


re L 
Rule. * m t mans 


odr Bune . Bal Sum — oy 
Jung end 225 Fave of one t nb of” N. 
Difference of the f Equares "Ihe Sum of thefe 
Hultiplied ly the Length, and thus Produ# Bi 5 

2 uotes the Content in- Ae | 
Weue Gallows reſe iT * 8 


-- 


© Example... 


| Sum of hel- * 


"Which 


lied by 40, gives 97194, this. 


—— rr by 8 is 90-800, the Con- 
tent in mares l le or by 882 e e 
the.Gontenz in Wire Galen. 


Tb W find the Content of a Cask in 
of the middle Fruftum 


E 
L dung, a u 


. 


12 * 4 8 the Le 
. oduck as in the laſt, the 


a e os 
upon one common Baſe (if any ſuch 
ented 9 5 rait 


beg e Ae Vine - Gallo Wc, 


Problem IV. Figure 27. 


oh fon: 


* 


Rom the Sum and haif Am 0 ths Squares o 
Fe the Bung and Head Fm of Subtrac 14% 


Square of The Diff ference of the Diameters them- 


th, and 
tient: ? 


_ Faampbm. . 


0 
I 


64 4 © 


[2 


Sec. . Of Cark Gu. ich 


Example, | (Dimenſions as above.) | 


Sum of the Squares is eee 
Sum of theſe is — — 2400 5 
| Difference of the Diameter. is 8, this : 

| ſquared is 64, nie. 1 32 


The Remainder b. 2346 
This Multiplied by 1 gives 949260, and this 
Divided by 1077 Content in 


the 
Ale-Gallons ; 1] by. 88 882 01-934 8 will de 
10.619. the Content in Wi 


3 the Dimen —— four Problems agg. 


CB — 32 
1 He 7 Dae, — 5 {IO 
The 9 in each - variety «it as Kleben 1 
A o 
I. 7453.32 N 
By Problem [n. ; 41 8083-2 8 
I. 87.9391 60 


1 of Cark Gauging. Sect. IX. 


And here it may be obſerved, that the Diffe- 
rences of the Contents thus found are very near 
equal: ſo that by theſe Rules there is not fo much 
room for Error, as by the Rules which ſeveral 
Authors have preſcribed. | 


9 
| | nt We Cannot | 
pony ge hg ſmall Error muſt needs be 


prejudicial either to the or to the Mer- 
- chant, elpecaiy when the Buy upon Brandy: 


is great. 


oy . 


The Dimenſion of any Cark being gives, to 
find the Content by the Inſtrument. © 


O do this we muſt firſt find a mean Diame- 

1 wer, chat is, ſuch a Diameter as ſhall re- 
duce-the Cask to a Cylinder, for which e 
I! have Calculated theſe three Tables, for the 


* 


. hy 


- 


f 


SeA.IX. Of Catk Gauging. IT 


2 


— A — — 


A Table for Equating the Diameters of 
the middle Fruſtum of a Spheroid. 


III 
1.361.433 


ah. 


7-4917-5 


_ "I 


= 


— 


A Table for the ſecond variety of Ca FOR : 


— 


* 
- 


* 9 me 


. — 


of Caik Gauging. | Sect. IX. 


A Table for the Third Variery IF Gasks. | 


1 055 0.60/0,6510.70[0.7610.81 
7612-76 1.391. 44ſt. 

84 Ir. 90 lt. 95 2.01 

„ü e 
$13.94[3- 


| 1 
* 
_ - cr 


＋ 207. 2607.32 
4.804. 8004. 02 


r 31-41 EU E. TIES 
9.871093 99 1.05 


ow by theſe Tl Tables che mean Diameter of any 


Subtract rhe Head jameter from the Bung 
Demeter, then ſeek the ence in the Tabl 
taking the whole Inchęs' in the firſt Column, = op 
+ eats Cif any" ) at the Head, in the 
eagle of meeting you have a Number, which 
"=; added to the Head De, eives the. .. 


—_—_— " 


ga derer aka Cask 


Set. IX, of cal Gauging... 112. 
Example. Let the Dimenſions be as in the firſt 8 
Problem. of this Section, the difference of he 
Diameter is 8. In the Table for a Spheroid, a- 
gainſt 8 on the ſide, 105 under o, I find 5.6, 


this added to the Head Diameter (viz. 24) the 

Sum is 29.6, the mean iimerer fought, | — 
This being RG the Content of any Cask.. 
may Le fun he I 

on, for which Proportion is: 


A1 the G. ge· Point i is.to the Cask: lenoth, 
So 75 the mem Diameter to the Content. 


Example. The length 40. and the mean Dia- 
meter 29.6 Inches. 
e A the Garber for Ale- 8 to 75 1 
then a 6 u is 9 
Content in Ale-Gallons. "which i is he 
was found by the firſt Problem of this Selon. 


Note, The three Tables above are expreſfet in. 


three ſcales, and placed uponone fide of the Rule SE es 


againſt the. Line of Inches by which the alan y 
my 7 


he Iaſtrument at one Operati- 8 


4 = 
k 79 
. TR » A 
F = 
* A 8 8 7 * 
1 1 N 3 


itz Of Casi Gauging. Sect. IX. 
To find the Vllage of a Casi. 
Problem VI. SY 


Let Figure 21.repreſent a Cask poſited i 
tits Axis ef, Parallel to the Horizs 
part empty, the Surface of the 
cutting the Bung Diameter in 8, 

the whole Content 97. 45 Gallons 
Bung Diameter a b 32 Inches, the wet 

part s b 24, the diy part & a 8; How 
many Gallons are contained in the Cask? 

* and bow * will it require to ft it 
 » TOR. refolving this, and ſuch like Queſtions, 


there is a Line of Segments. on the Rule, 
With a Line of Numbers to ſlide againſt it, and 


upon theſe Lines the proportion is: ſe 

1. A tbe Diameter: upon the Numbers, is m 

92 fo 100 upon the ents, _ | V 
— Hi the wet or dry parts on the Numbers, to a i 


Furth Number on the ts. | 
2. 4: 100 upon B, 75 to the Casks whole Con- 
man A, | | 
1 the fourth; Number laſt found to the 
Bog 1 15 | 


+8 Example. 


S Of Cul S. 115 


a. 


Ae n 1800 qc yn Jeng then a- 
it 5 tithes on the Numbers Is 15.5 ; 


83 on 


2 wo N 

al n B, to 97. 455, the Casks whole 

1 EL, then againſt — 5 upon B, you 

2 2 upon A, and ſo Gallons it 

to fill up the Cask; ye tracted from 
the whole Content, there reſts 82.35, 

; Frier of Liquor in the Cask; which may | 

iſe be thus, having ſer 32 the Bung 

er to 100 on the Segments, againſt 24 the 

ches on the Numbers, you have 84.5 on 

ments. Then, 


4 Ioo upon B, is to 97.455 upon A, SEE 
. upon B, 9 82.35 upon A: OY 7 F 
as 
Note, The L. ine of Segments on this Rule is 
r iny Ca ; than the Table "" 
which are proper only for a Cylinder... 2 | 
The following Tables ſhew rhe Ulla 1065 two 
ſeveral Casks in Gallons and Quarts: they were 
made n by. an exact 
Wine Quart, and the dry Inches taken by an lu 
* proper for that _ | 


Mn © e 


Table ſhewing the Ullage of a Cask in Gallons GI "I 


Length of the Cask is 37.3 Inchcs, the Bung Diameter 26,41 
the Head Niarreter 258 er the Content too Wine-Gallons. 
Dey Galt ex \ all. & Gall. & 
inches | Wunarts fo of Quarts| ches. {Quarts 
—— 1 — — a 
0.7 L, 10.581 32 2 
= | 11.991133 o 
J; — 11.20 34 2 
92 14 14 © 
. x) 117 3 
1 2 11.3335 0 
3 217783 2 
. 2 8 11 2 26 3s 0] 
4-44 2 q 11.56 36 7 2 
a3 11.97 474 
© W- x 12.09 | 37 2 
8 | 12.19 29 n „ 
— — — 
13 12.30 35 - 36 2 
3 3! 12.3239 2 
1 - -Q 12.62 1 60 © 
— — mr 
F 12.74 40 2 
+ 4 12.83 41 © 
2 8 a 12.98 AL 2 
25 of F2.07| 42. © 
2 13.18 42 2 
3 2 13.2843 © 
3 13.3943 2 
£6 12.401141 O 
- N — — — 
6 13.6044 2 
2 13.70 45 o 
4 13:31 45 *2 
8 12.92 f a5 o 
— — — — 
8 . 5 14.02 46 -"2 
an - | 14-12] 47 © 
"Pp 14.23 | 47 2 
10 ROSES as 0 
—ů— m * 4 — 
10 2 1445 14444 41 2 
11 14.54 49 © 
11 | pens 49 2 
12 x 14 7312 © 
12 . 
12 © | | - EM 


2 
FG I al 


7 + 


IE. 


my . 


| - 


"_—_ 


—_ | 
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| WB $ca1K. 


A Table ſhewing the Ullage of a Cas 
to every half Gallon, the Length 
the Cask is 30.8 Inches, the Bung 
ameter 25.6, the Head Diameter 22. 
and the Content 64 Wine-Gallons. 


k 


30 2 
13.47]33 O0 
I12. 64431 2 
r 2. 80 22 0 


10.9620 "WE: 
TI,13}27 OL 
1F1,30]27 2 


. A. . 
8 4 
7 # 4 ® 
* 
, * 
; - 
28 DO " | < | 
» * * - 
Po * ; 
— o %. 4 1 
£ Wu % 1 
— 9 - 
„ 
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118 Of CaskGaugive, Sea IX. 


The Casks by which _ — -_ 
were a Brandy Puntion, and a Br 0 
both from Bourdeauæ: The Tables will ſores in- 
differently for all ſuch Casks, whoſe Diameters, 
Length. and Contents are the ſame with theſe, 
and are ſo plain, that they need no Example to 
. thew their uſe; for againſt the dry Inches you 
have the Gallons and Quarts that the Cask wants 


of being full, and if the Bung Diameter be more 


than half dry, enter the Table with the wet 
Inches inſtead of the dry, it ſhews the quantity 
of Liquor in the Cask: Theſe Tables may by 
* be converted into Lines, and put up- 
on 


2 : 
9 what hath been already ſaid, tis eaſie (I 
furl to find the Ullage a Cask whoſe A2 


is potited Parallel to the Horizon: But leſt this 
FTract ſhould be thought imperfect, I ſhall here 


inſert a Table of the Segments of a Circle, and 


— 
= | 


— 


Se — 


2215 
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— ä 


A Table of the Segments of a Circle 
whoſe Area is Unicy, the Diamet 
(viz. 1128378) being divided into 


— 


vn. 


120 The Conflraftion and Uſe 'SeAIX 


: The Confiruttion of the Table 0 Segment * 
6 .ch 0 ; 


- " LY * 
— — % 6 
* * 4 o 
8 » 


= the Figure here before us, all that part of 


portion comprehended within the Right Lines 
DB and BF, and the Circular Line FE D is called 


C 


be I the Sector of a Circle, FG D is the Cord of the 


Segment, GE is the Verſed Sine, and G B the 


Complement thereof, ABC is the Diameter of 


7 - the Circle, which here we ſuppoſe to be 2. 


Now, if the Diameter of f Cizcle be 2, the 


2 2 p — th of the Circumference is double the Are: 
2 818 


Circle, for the circumference hint ly 2 


and the Area 3. 1415926; hence it evident 


5 ol- 
lows, that the bath of half the Arch of any 


- |  Seftor of this Circle, is equal to the Are: of that 


Sector, and {as ſhall be proved anon) the Natura! 


_ © Sine of the ſaid half Arch is equal to the Area of 


the Triangle in that Seftorgy 


Now, the Area of tha III | le, taken from the 


Area of the Sector, lea s the Area of the Segment. 
. „ Example, 


* Fad N 


Sta-. oe 0 Shi 8010 256. 


Example. Let it be I'to- Bod the Ara 
ti of the S nent _ E ad. whoſe OO 
RE TE Co att 


x. b, Hres of the as. | 


In order to which we mud firſt W n- 
tity of FE at We Center,” and that is thus | 
diſcover'd. — 

Seek the Com t of u wee Site inthe 
S Natura — the Degrees and Decimal - 
Parrs (or Minutes) thereunto belonging are the - 
Coſine of half the Angle at the Cen ow 
ThisBE't,-—GE: 7 RG 6, this found i; 
the Table 6 Natural pines, 5 436 —_— 
87 Parts, the Angle A ment is 
53 dJ. 13. the Arch FE, GE Parry 1064, 1 
20, the Arch of the Sector F E P, that is, the 
quantity of rhe Angle at the Centers. . +54 
Now to find the length of any number of De- Bs, 
grees, (thar is, the length of bans wh this 
Circle. Say, es AN 
As: 36d, Ev Degrees, in the whole Crete "i "EET. 
5 648318528be length af the whole 8 7 
80 , 70 01745329. the length of * one De- 
Hes. 4 
And this is a common Mulriplicator "fie ay 
Number of Degrees, ſo the Degrees in the Arch 
FE, iz. $3.13, being Multiplied-by .o1 $5329 1 
gives. n the leng h of the Arch F = - = _— 
is, the Ares of N BFE * * - an. =" 
quir BIR 1 


_  The:Conflrnttion:ond Uſe SeALTX. 


TT nB dren of the Triangle BFD, , 
ey Diameter being. 2, I ſay, half the Natura 


Bine of the Angle at the Center, when the ſaid 


— le does" not exceed god, when it does, then 
3 Natural Sine of its Complement to 180, 
is equal to the Ave bf the Sag in the Sector. 

us in the Sectar BFE, the Angle at the 


| "Center is 106,26 its Complement to 180 is 73-74 


whale Natural- Sine by the Table is. 96, the half 
YE is is n 


r, BF is 1. 


Bis 6,erg 201 is W far BFq—BO q=FGq, 


57.87 1 —4 Euclid. 4 
1 58 8 Mulriptied by E O 46 gives 4 the 
Alea of the Triangle BFD as before, Then 


From the Area of the Seftor B FE D- N. 
Takethe Area of the Triangle B F D- . 


There remains the Area w_ the 


Segment FEDG - Dune, 


But ſeeing in alt Tables 8 the Area's of 
the Segments of a Circle, it is ſuppoled the Area 


of the. whole Circle is Unity, the foregoing Ta- 


ible was made by this proportion- + 
As the Areaof thatCfcle whoſe Diameter is 2, 


| — 1415926, is to the Segment of am part of 


S is its ſuppoſed Area of \inother Circle, to 


ON the Segment of thelike patt of its Diameter. Thus 
SEE arg .L415926, is to 4472778 the Segment laſt 


% 


[i 


Sect. IX. of the Table of METS F yy 
& is 1 to +1423% the Seg Segment waſwering to 
the verſed Line 78 in the Table. 
For as the verſed Sine of the firſt Se viz, 
GE was.qthatis* of the Radius B 
So 20 the verſed Sine eh, 
© . nr 


rec of the Table of pine: 


1 S 


iewor re. 
maining in a Cask, whole Axis is poſited Paralle! 
to the Horizon, the Surface of * curting 
the Heads of the Cask, and for * Peg > ron. 
To the wet or dry dry Inches of the NDiamerer 
add a competent number of Cyphers; then divide 
the whole Diameter, the 1 found in 
th Table under the Title VS. gives a Segment, 
ich multiplied by the Whole one of the 
Cask, the Product ſhewsthe quantity of Liquor 
in the Cask, if the Dividend was 00 wet Inc a, 
or the Ullaze if it was the dry. wy 


Example. Let there be a Cagk i in che form'of 2 
ylinder, whoſe Bung Diameter is 33 Inches, the 
ory pa I2, and the Content of the Cazki 108 | 
allons; how many Gallons. are wanting to fill 

ip the Cask? 1 
12 Divided by 8 quotes 36, which found 3 in 

he Table under ives df 241; this Segment 
multiplied by 108 (che whole e of the 
Ask) che Product 15 55 Ee Gallons, 


he Cask wants of. bei 


eur that Figure, the Table will give the Ullage more 
. than the Line of Segments on the Rule: 


2 T3: + 


Note, If a Cask be in oa... ofa Cylinder, or — 


B % 


| but if the Bung Diameter be much greater than 


Problem VII. Fig. 23. 
' There j 4 Cask ſuppoſed to be the midi: 


, 
the Head Diameter, the Line of Segments is truer 


Fruſtum of 4 Spheroid ffanding upon on 
Head, with itt Axs n the 


— 


ſq 

th, 

2, 

of 

El 

- (half the Casks length; (EO) then multiply thi | 
Quotient by the Number of Inches, that the Di of 
meter ſotght is diſtant from the Bung, and ci WI 
this-Produtt your Subducerd, Laſtly, from i of 
Square of the Rink Diameter, ſubtract the Squ hl 
of : your Subducend, the Square-Root of the i Co. 
anainder ig the Diameter lought. 6. 


' 
N 8 
. 
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Exampl 


Example. Let it be-required to find'the Dh. 
meter S V. which is ſuppoſed to be 6 Inches di- 


ſtant from A B the Bung Diameter. — : 13 s 
| N 8 „ Ati nals, 


The Square | 22 15 ob Nas 
of he is 255 
woe ov ve wipe £45 Tr ! 2 2 
Whole ſquare-Root is 12, this divided by half 


Squ e- of. che Bung Diameter 
Square of the Sulduαν,νj,ẽZd , 36 . 


—_ 


INF 55: 15 — 
- 


. There remains - 364 
Water is the Square of "the > Diameter CV, us 
ſquirc-Root is, 19.0898, thy Diameter it ſelf, uta 


a 3 [ar eee 2 e eee 
2. To find the Quant iy of Liquor in the Caik.- 


c (ANY Having foun? the ſquare of SV, the Diameter 
r (CO of che Liquors Surfa.e, the quantity of Liquor is 
inder eahily atttained ; - : a 5 . 
ply th For by the Rule laid down in the firſt Problem 
he Di of this Section, the whole Content of the Cask 
and ci will be found io be 23.532 Ale-Gallons, the half 
Tom ti of tuis is 11.66, for the Content of the lower 
ie'Scual halt, Ant B, and by the Rule now cited, the 
F the Content of the part ASV B will Le found to be 
6. 184 Gallons, * - . | 3 


— 


the Square of it is lay!icienc for our, purpoſ Gee... 


126. of Cask Gauging, | Secd. IX. 


Keese AB is 124 400 


1 15 


Sum of theſe-is — 1164 


This multi load by 0 viz. 6 gives ** and 

thus.! divided by:n gov 6:484; the 3 Sar 

, of the part ASV.B, as above; now this added 
to the Content of the lower half, viz; 1. 706, 

gives 18.25, and ſo many Gallons are jnthe Cask: 

If this be taken from 23 75 the whole Content, 
there — fl 282, and ſo many Gallons are r. 

up the Cask, for — —1 282 Gallons, 

is the — ohm, the part 8 C 
If che Cask were lets than as method, and tha 


might be found by the fame method, and that 
fſudtracted from the Whole r ment ves the: 
7 nee I 
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id n N. Watts. in Rp. Ve ae" I. 


ion this purpoſe there TWO Lines placed 
on the under ſide of ths to ſliding Pigces- 
of t Gb which: being Gyan ago ob- 
— ous 44A 1Þ- need any, Delcriprion, Li hall | 
* yi bois Vie, wh e 3 74 ; 
many ns, ang. = * 
lon, any Mall Tub, or ſuch. ww open Ve > 
(from 12 to 30 Inches Sine) wilkcontain-at - | 
one Inch deep; to perform. which deer l- 
_ WW lowing 1 irections. i 5 
2 a we. 1 * r the nan Fins. OD). D. be | - Cem 7 
"at end towards t then - 'Y 
he: draw — the Other fliding Piece till the two 9 
ends toueh Huy tu upper. ſues if thel ub 
or Veſſel, chen boek ) whar! divifwons, botltypon': | 
the Line of Gallons and Line of Inches upon the- 
liding Piece, are cut U che end of the Rule, far. 
that point. doth ſhew the Diameter of the Tub ina 
. Inches and tenth parts upon Line, and upon:”'s _ 
ce other how many Gallons and nundred Parts! iT 
10 will contain q On deep. : mo-: L imb 
T. Thus when:theend of th — amt. 
Yo Line of Inches: it alſo cuts d Galland a tem hs on * 
the Line of Gillons : in like manner, when it cuis: | 
21 on the Inch Line, it will at the lame time cur 
1.23 on the Line, of Gallons; that is, 1 Gallon 
and. 23 hundred Parts, and ſo much will a Tub 
7 Hul 8 — 8 ot 


128 Of Gonging of Warts. ect. x 
ef a1 Inches Diameter contains at ohe Inch deep. 
And thus you may draw out this Piece to 2 

In shes and an half, and then the ehd of the Rule 
will cut 1.673 on the Line of Gallo 

Now if rhe Diamerer of the Tub! 

See sn this Peice at 1 0 and then raw out the 

| r Sliding Piece at the other end, where you 

pill find that whien the end of the ts 30 


Inches, it will alſo cut 2.51 Gallons; and thus 


you ma draw oirt this pia to 36 Inches, where 
you will find 3 Gallons, 6 tenths and more: 
Note, In all theſe Cafes tis the Area only which 
3s ſought, the kaches do alſo ſhew the Diameter ” 
bur this is to make che ocher more pham. 
Now the Tubs or Veſſels which Vieruallers 
commonly make uſe of for e their Worts, 

and working their Ale, are generally Cylindrical 


or Conical, and in either of theſe the Baſes are 
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Circular or Elliptical. aye 
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Tt The! Baſes fta G lindrieal Tub eisen, | 


the Rule eien, (i abe or . * . 
| inſpection, (as above) this multiplied 
| Wa 5 Haas the nent Ee 


| | D 13: 
br übe. 
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$-&5 41 bn 24 


Ad nit I come to a Tu and (by ICS 
| — and thi⸗ | 


find the Areato be 1 Gallo. q 
depth. of che Wort Phat s 
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The Product 1s — — 10.3 : 
Thar is, 10 Gallons and an half, which is e . 


Con = 


Content ſoughe. 2% ner lige t 
Rar this Content may be found -withous the 
Pen, for. having the Area and the d * | 


ills multiply t e one by the other, b 


Set x 1 B, to 1. hs then 
_— act 7.5 the dep 15 By TY 
— ag 


"t the Veſſel be; "Elliptical, take the croſs Di- 
meters in the middle of rhe depth. „ 
jougeſt Diameter is 60 Inches, and the 8 
905 fay; (od bend 39d * Ls 

4 359 dong 0 the Damen + ly | Wo 

is the other Diameter to to the Area, i 6-4 + 

And by this Proportion on the Line A dE 7 
the Area of the Ellipſis above-mentioned will be 
found to be 6.68: "For, Mt Hs i. 367 Þft85 x 5 

47 3595 upon Bi 180.4 >, Spe R. 2 2 — 8 

& is oo, up. to 6.608, upon, 

This is the true way of finding the Area ofaien 
Ellpks, But in ſmall ElliprieaÞTubs- vans e 
find the Alea with leſs trquble- Thun 

Find (Ly drawing-oatytio Rae) then of the 
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longeſt — and in Re manner che Area of 
the ſhorteſt Diamete or, | Half che Sum of theſe Dor 
N Ent, 2100 ses * gr: 


* ” = #6 
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4 Wap 


| a Of Gauging of Worts Set X. 


— om ofthe longeſt Diameter be 3.62 
th * 


Area of the ſhorteſt 2.5 1 
The- Sum is — 6.13 
Ni. Ralf is — — 06 


The Ares” required; dich is very near the 
ruth for if you Work by the r 
eee 70. 


e, for © Conical Veſſels, 


7 4 Pert 
Conieal Fab be 2g Tackes and * 
the: top 28 Inches, in the middle of the depth of 
this. Tub will find (by the Rule) the Dia- 
meter 26 and the Area 1.88 Gallons. 
And for ſuch Conical Tubs, or Tuns, whoſe 


Dia meters are above 36 Inches, if they be-near a 


2 one mean Inch will be ſufficient. 

for ſuch as} are much Conical and grea 

find the whole Content by Problam V 
And if you defire-to any ſuch 


3 Problem I. 
ec nl Sa g 


ä Widuallers doc frequently uſe. to work their Ale 


in, 


There.are- yet ne ſort- of Veſſels which 


Sec. x. i cher Veſſel 5 
in, and e part of a Butt 1 Pipe ſet ubon 
one. Head, 


The whole Content of 1 may be Found Jun by 
Problem VII. Set IX. 


I have obſerved: in. ſeveral places they cool: _ 
; their Worts in Braſ-Pans, wheſe Diameter is. 
5 about 30 Inches; — dex epth 10 or-12.Inches,. but 


| om in the middle by n. 
ae Inch or two alas TILL} A 
ul In ſuch Veſſels as theſe, if yes wk (with the 


Rule) the Area of the iiuor 


tip Tg 


de u ſurface, and mul 
taken RI or —— 


V =y 


wha Nan 


for. for round Bowls, 
ment — a Globe, if you 5 J the Area — * 
Liquors ſurface by Half tive gives che- | 
Content near. enn in ee | tt ſuch. N 
caſes as c will be your beſt Turor. | 
. — Lmaj not be wanti Wen 8 
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2 Ic1:+ S. ba ad M19 i | 44 4 218 
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continued down (in: the. ſaid firit Column of 
every Le't-haud | age}, 3 in Inches and TFenths, to 


: . e I. * 
k * x 4 % Fo K C * 
1 4 wand > 4 * 3 4 4 2 > 4 
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af Tine 51040 
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TOE” 7 $5 17% 2 0 * 70 4 © 15 at I 
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ITY 1 a 9 P uo 14 ins; 28 2 4 71 ts 915. 
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Us do 451% 58 ( 9.0 
rt 2 20 7 5 9 — 4 8 
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- IHE Table confiſts of two. Parts; The firſt 2 
des the Ared's of Cirolet and Content of 
lindert from 15 to 42 Inches Piarieter, and Not 
from 1 to 10 Inches deep, (andiby Addicion to WM Dia 
any other Wa ks 4 wharſoever, He: ſecond Part ary 
tres of Circles Bom 40 156. 

— Diameter: LIFTS ; 
n In the Lo HO. the- Table, the two firſt 
4 every two next ſuccedin Con- BY. 
5 2 . in the farſt of > oma have Be 
he Diameters of Circles beginning at 12, and 


421 „ 


42 Inches. 
The other Nine Columns are nunber'd at the 


tap, +», 2, &c. to 9. In the firſt of theſe 
a. ndes 2, 7 1 (againit their reſpective Di- 
. of f Circles (or the Content at 


5 ns = 10 the hundred thouſand part of an 
Al>-Callon.. Gy 
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In the next Column under 2, is the Content at 
: Inches deep; under 3, the Content at 3 Inches 
2 and ſo on to 9 Inches deep in the laſt 
| Golu HOY whe 67 FA Che 


by 


mn under 9. - Fa ASI 
11 „ Diameter 3 2 
Inches, the Area is 2.4401 Gallons, the Content 
at I pm And if the Diameter of 'a Cy- 
linder be 29.6 nches- - enen . K. 


: 
% * » 
, 0 i go wee ww 2 ! 0 
bd * of --» 
5 i - - * — f * 
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ii 
Gren | "I-13; 2.1 1 1 17 7 1. 4 

d: Note, If the former Cylinder af 29,5 Inches 
Mader ir 197 e rr a pcs 

p a ' r \.” « + , N S. _ 


Tr , 4 i 7 a 11 606 . : , 
- o * N 
6 «4 þ + 10 0 


> 20 3; Tl 

tl 13» ] Inches | 
ad een 
* 1 i « oe babes ©: 
60 : wall be x 1 a | 


he LM Git 1 19060098, EEE enn 
eſe For tie Cbntene of any Cylinder at 2 In hes 
Ji- md 20 Inches deep, is expreſt by the ſame Fi- 
at gures, but as 20 is ten tines 2, the Area at 2 
an Lnches deep muſt be made ten times greater, 
which is done. by only putting the Prick, cx Peint 


i — - v E "7 


134. The Explanation and Uſe, &C. 
one place more towards the Ri ad. Fro 
kence the ule of chis Table 2 — as — 


futher appear. by the following 
There 255 = the form of a {+ Gli Dia- 


meter is E m + we + 
the = — * » i. 


\|J) 


At 29.6 SEXES 410 


20 Inches deep is i 80 
7 Inches deep is — — u 
Ac an Ir deer 15 — ＋ — Wb, 


2 Gomtens dec r O14; 67: 83 


If the mean Diameter of Tun de above 

42 Inches, find ĩt in the firſt Column of the ſecond 

* of the Table, for againſt the whole Inches of 

your Diameter in the lde of t the Taple; and un- 

dier the tenths 44 any be) you have the Area or 

Content at one chis. multiply d by the 

whole depth gives the voy, Hors of the 42 but 
this is ſo plain it needs no Example. 

22 d for Cas ren In Page mean Diaingtes by the 

Leng iven in Page 1 — and then by the 


if Pa eng as be. 30 /Tackes, and 
tte Mean.Diame — the Content will 
be- found to Le 44-2. Gallons for againſt 23 the 


Mean Diameter, and under 3 is 4 42. Now if 3. 
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ms | ay | 2.44 2.83 N 3.20 "S701 
) 2.04 — 2:50 3.31 373 1 
1 Sy ; 2:53 295 | 3-37 225 3 
3 2:57 3.00 — — ; 
' — * q 
S ome e 
| 2.21 | 2:69 | 3.14 | 3.59 | 404 F 
1 7 1 3 3.19 3.65 + th | 
T 24 2.73 - 3.1 | 
| | 2.78 Fre "2 
1 2 2-87 | 3-35 |, 332-| 430 }, 
® 2. 39 8 91 3-29 3.88 - | 4:36 4 
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2 . 1 — — | mg” 4 
WEBS e | 403 | 
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FF | 254 

| 2.57 
; 2.61 
2. 64 
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and Contents of . Cylinders. 5 129 5 

7 "DEPTH. | 
=; OBEY EX oO ab 
fe 5:63 || 
1 3-16 381 4.45 F. o8 | 5-72 
M3 | 3-86 | 4.59 | 5.15 | $79 
. 3-26 3.91 4.50 [5.22 | 5-67 
F 3.20 3.96 4.62 5. 28 5. 4 
3.35 401 4.08 | 5.35 | 6.02 
[ 3439 4.06 | 474 542 . 6.09 — 

| 3-43 | 412 | 40 | 5.49 | 618 
3-49 | 4-17 | 4:57, | 5-56 |. G26 
3.52 4:22 | 4.03. 5.63 1.34 
ET] „% | 499. | 5 | 6424 
3-601 | 4-33 | 5-05 | $-75. | 6:50. | 
3 765 | 439 .| 5.12 3.85 | 6.58 ; 
3 3 | 2 * a os 4 2 6 
2 A. > OVEN fn, TG MW 4 Bi 
-|\ 572 |} #55 | 53: 606 | 08e” 
7 3-04 , 4-60 | 537 9514 a 6.90 | 
4 4 4+66 : 43. - | 6.21 N 6.99, 9 | 
a . 4711 6.30 .628 7.0 oy 
4 Ee. 8.355 1-16 | } 
2 4.83 ; «44 | 4-24 t 
9 +94 . | 
3 5.00 
7 3.00 a 
＋ 5. | 
5 | 5-17 
9 3-23 
3 5.29 
7 3 


Table of the dred' of Wie | 


th. a 


% 
* —_ 


140 
mad DEPTH 
Inches. 7 2 —＋ 
18.5. 894 2.791 
I | 0.9124 21174 
21 09225 | 2.77 
31 £9327 | 2.8 
| - 0.9429 2.83 
51 9532 2.86 
.6 | 0.9535 2. 89 
7 | 9.9739 | 2-92 | 
+, | 0.9843. ] 295 
9.18. 2 
19:0 | 1.0054 3.04 
11.0100 5 3.05 
2 1 0207 | 3.08 
34 1.0377 3-11 
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wy 109] obey 530 | 
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;* * 1.7029 22 i 
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ov | B2517 |, 2550 3+75 Jol 
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I... +; 1.2454 2455 
3 1.2874 2.50 
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7 1.3114 2.62 
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9 No 1.3357 2.67 
22.0 1.340 | 2499 | 
I. 3602 2.72 
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3 1.3750 2.77 | 
4 ' 1.4974 | 2.79 
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6 1.4225 2.84 . 
74351 2.87431 
eee 
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| 7-37 
1:4 
1 
EE: | 
_ + | —_ 
72 
| 7-80 
7-87 
425 
1 8.01 
4 8. 
818 | 
1 8.23 , 
5, 8.31 
292 4 8.38 q 
7-05 8.46 
7 8.55 | 
7-18 8.61 
7:39 8 
1-43 | 8.92 
135 8.99 
56 9.0 
22.202 
7.09 | 9.23 
7-76 | 9.31 
7-32 | 9.39 
7-89 1 9.45 
1:95 1 9.54 


( 


344 4 Tableof the Ates i of Circles. 
| Feb, —— WRC 


Inches. 


151% 3.94 | 3.5 
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as A Tuber the Ama of Circles 


» : 


To 


12-3584 | 47> | 707 
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A Table of the Aree's of Circles 


Dito! -<DEPTH” 

| ones, | DFD 4_ 
% 2.5066 | 5.01 | 7.52} 10.03 
K. 3.63 2.5233 | 5.05 | 7-57] 10.09 
'F -» | 2-540 } 5.08 1.62 10.16 
3 | 25550 | 5.11167 10.23 
|__-4 \_2-5739 |_ 5-15 1.2.72 |_10.29 
54 hs, 590k 5.18 | 7-77 | 10.36 
662. | 5-2r þ 7-82 | 1043 
N x" 2.6249 | 5. 7-87 | 10.50 
3 2.6420 | 5. — 10.57 
225522 | 5.32 . T0.64 
31.0 , 2.6764 | 5.35 ; 8.03 | 10.71 
8 2.6038 5. 39 | 8.08 | 10.75 
=D.-| "2<JT1x | 5.43 | v.23 10.84 
3 2853.46 8.19 10.91 
3 2.7460 2 5. 49 ( 8.2.4 20.98 
5 2.7635 5.5 8.29 | 11.05 
8 | 27577 . Uf 8.30 . 11. 12 
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0 | 2.8163 | 5,63 CL.45][ 11-27 
[9 _2.8347 |_5.6 8.50 | 11.34 
———— — — — 
32.0 2.8519 5.0 8.56 [ 11.41 
142.8658] 5.7 8.61 | 11.48 
on, | 2.887 iS, 8.66 11.55 
1 2.9057 [ 3•8T 8.72 | TI. 42 
22 | 5-85 8-77 1_211-09 
35 | - 2-0418 | 5.8% 8.83 | 11.71} 

| 62.9599 5.02 8.88 11, 
| + | 29963 | 5-99 899 | 11.99 
|___w» | 3.0146 | 5.03 9-04 | 120 


} 


i and Contents of Cylinders. - 49 ; 


— 


5 150 5 AJ Table of Area's of Circhts 


: — — i ; 5 2 | 3 8 
8 4 | 2 I 7 | 


5" 


c a ISERRERE BR. 


S my 


and Content of Cylindors. 1 


S8 nA] $00 wHſa 


.. Fg 
I ISS BE 3965 I OW. 
15,17 | 18-20 | 21.23 | 2426 | 27.30] ö 
15. 26 18.31 % 24.41 27.46 | 
15.35 |. 18,42 | 21.49 | 24-56 27.63] - 
15.44 | 18.53 | 21.62 [24.71 27-791 
15-53 I. 18-64 | 21.75 | - 24:85 27.906 
15-63 | 18.75. | 2188 | 25-690 | 2813 
15.72 | : 18.86 22.01 | 25.15 28. 30 
15.82 | 18.98 22-14 23.30 28:47 
15-91 | I-09 | 22-27 |- 25.45 | 3 
_16.00 | 19,0 | 22.40 | 25,60 28.88 
16.10 [1932] 22.54 25.75 | 28.97] 
16.19 4 35.90 
16.96 20.35 23 5 27.14 1.2.5 1 
1706 | 20.47 | 238 | 27.29 | 30.704. 
17.16 [| 20,59 |, 2407 27,530.88 
17425 | 20. 24-16 [ 2.9-61-} 31,06; 
19635 | 08S | eee 
17:45_t __20:94 |__24.43 | TLZ L Ware 
17-55 [ 21.06 2457 | 25,05 31.59% 
17.65 | 2.18 | 24-77 [ 28.24] 31.76]. 
ns 21.30 24.55 | 26:39 [ 31.94. 
T7585 | 21.42 | 24.99 | 28:55 | 32.13 | 
195 |, - 24-53 23.12 | 28.791 | 32.30 | 
— 2 — — — N 2-1 —_—_—_— 


1 52 4 Table of the Area's of Circles 


77.44 
11. 50 
11.56 


11.94 


12.00 16.00 


15.92 


12.00 
I 2.13 


106.09 
16.17 


12.17 [ 16.24 
12.26 [16.34 
12.32 16. 
12.38 16.51 
12.45 | 26.60 
12.51] 16.68 
12.58 | - 16,77 
| . 12.64 | 16.80 | 


' 


— 


28882888388 


| 


9 


8 : a , * 1 % 7 EY * * 1 
4 8 f * * 
5 \ p 1 C4 = * * o * 
. % , % c * 
, - 8 = 


jj. * - : 


WV 


Sm Ad: ˙ ᷣ or nt. Apa rode nn Been | oortucrdtt HS cat. ret 


154 A Tall of the Area's of Circles ok 


Daum. in-. DEPTH. a 
Inches. ⁵ ꝗ Ʒł˙1, Fr | 

I! r'.- 2-4 
4.2361 
£5 | 
4.2706 
4.3015 
4 |_4-3234 |_ 
434549 | © 
4.3074 
4.3395 | © 
8 4417, þ © 
9 1__4:4336 | 

| 44502 
' 444785 | 
| 45008 
1 
4.7083 
4.5908 
i 4.6135 
4.63602 
>| - 4.6818 | 


x 


and Contents of Cylinders, 


DEPTH 


| 8 


2225 325 
| 29-37 [34.0 
| 29:95 | 34-23 
30.26 34-58 
30.42 34-76 
| I 3957] 34-94 
30.72 | 35-I1 
5 35530 


77.19 35.65 
3583 
36.01 
| | 36.18 
— EY 2.32 
3% 54 


332 . 


„ 
| ＋ H 5 | 2 | * 
i * a r © % + ® 84 2 
p ® ® 1 4 : a - 1 
0 0 8 
. I * f 1 4 
* 1 5 4 
; , %. 
* * c «= aw d * 
. PT 7 0 
/ 4 ig. * > 3 » 
- & * * * fi ©. 2 — 
4 . _ Co 
« C7 
7 — K 1 = 
7 3 * N 
— 1 , , 

0 . 4 . - * . = 

” 4 E , = = : 

1 4 \ — = 

* , g*. " — 

1 — * 


3 


— — — — — 


—— 


= 
\ 
2 
a 
E 
— 


* 


„ 4 Tab of the dre K 


(DE > TN 


＋ 49129 . 
43] 5.1496 5.1738 
25 {4g 

4 jp 
+ 44 $-3933] 5-915 


6.1523 6.1 
7 de 6. 755 


22 
* N * 77 Y , 
2 * ez. 1 
| / 
F 


i — le DAU rern 
a . N + "17 $1 « £4 ih 
4 » * 4 * -4 he : 5 w 
PITS 6 

„ — 1 4 0 


215 £ 599 
7-02.33} 7.8523 
. ** 8.75715 
$249] 84555 | 0 
8.9653 


9. 25 9. 
2 
to. 269 
104551 

c 857 10.74 DS 78. ineo. 844 
4 IE 11,0892{T 1. 24 2 — | 
6 11-4075} 17. I. 470 JT 1.5150 

3 


x4 1.7070 LI cr, 144 - 1.8759 
64 [2.1319 A 12 2077T12 


' AL ) 3. 95 © 3* 
Ns 1 1914-2597114-079 44.1186 1415 52 5 


2 
5.0300 5:0543 
| 5.2501] 5-2944 5.3 
5.5152] 5.5400} 3. 3647 5. 
5.7659 5.7912 5.8167] 5.8, 
% 1 0. og 6.0746 6. | | 
5.537 0,200 6.33%9| 6.3635] C. 3% 
| 6.557: 6.578 31.5054 5 5.640 
. 6.8242 6.851 181 6,879:] 6 9072 6.9349 
3 1027 75-1309] 71501 
Mes 808 1.4574 
45760 7.705% 7-735 
971t 7 8.991 5 1831ʃ0 
275 8.30:t] 8.3337] 8 
8.5 7d 8.6097] 8.6407} | ' 
8.8907] 8.9222] .953}-E.9854] 9.9371} _ 
| 9.208 Bol 5.277% 9:3546[ 9.3368 -— 


"5076 
5. 3187 


ths . 7.2157 


| 9:5314 037% 95960} . C 9.6621 
9.Boo| 9.5931 9.920 9.9 gz - 
(10619421102: Tujt0/2H17} 0295551043204 
"19:5 230}10-568:110.6024110:637o}to.67234. | © 
| 00-8793;10-914t[topggetio.gSeol it.ono- . | 
. [TF-2302}r3.2956{t 1.301111 2.33661 1.372170 
2 — 11.6227] IT 6589 1.6947} 11.73 a 

11. 9480 11.9853 z 0216112.0555 12.095 
IZA 205 {2-3900]12-427[1 2.405 
"a is 2 89% ERL 1 5 55 


13.684 f 3. 10% 3. 3.18313. 415 
[3-530 13. C0 


es 52713 4915 13.50 
21 oy 12 
es 2 2 14. 14. 


Dia. 


Art 


; 


1 85 


1 1 

721144380 
731A. 418 14.882514. 9237 
745. 251215. 2925115. 333875. 3757 12 165 
- 78115-6662þ15,7080[r5.7499[15-7T9IE[t5.8337 
4. _75j16-0867116.1201]16.1715[16.2140 6230 
27116-5729 6.55 586.5988 16.6418]16,6849 


2 2 25 
4 Ly 17-4999 17.517.558 


62 18 72701 :8.7725]18.8185|18.8643]18. 
| 4 Ys 19.1866 19.232d|19.279T|[19.3255 
= .. 42 


:3]20.1697]20.2172 20-2646] 


21,1269}21.1775 21,2267 

| 21.507 21.6109 ZT. COO ZT. 71517 

_*+- $&}22.060$[22.1104|22. 16002. 2008 

1 {5 22.5 593022. C0095 22.659 22.7100]: | 
e 91 23.0634 23.114023 400023. 215 


24 140 2 1. 2.“ 
911 24.G6r5 24.7140124.7665124- 81g 


168 ATabk of the Areds Circles 


11305 i Sitio 1 
14964015. 004% 


16,9880[17.0316|17-0751 43 1188 


-9139|17-9586| 18.0033 | 
3152“ 363418. 40801 18.45. 


9. 6%85 “g- 74549. 70˙ 


26444277 6757 23.7271 23. ET 785 


25.18850½5.2415 8.200575 2% 
25-7210125 7745125, STI 2.8.$0 18) 


27.900) 29.9623 


26.257120. 313202. 30, 3020. 3210 
20, Co. $74 26.9121]26.906| 
2127.4525]27-5170| 
28.0184 29.0743, 
28.5 796 28.63} 


38,3671]28.5234 


1 8 7 76700 775 4.7 
15. 088815. 12 15.210 
r5-4950[15.54r1]r5.58254t5.624 

9755 29 15-9 | 


| * > Nov 20.502920. 5 50 

— 99 20.88] 120.935 3130.9836]21.0320} > 
21. ar Bag: 21.421012.1.4699 RI. 51888 
21. 130 AI.SE2Q]21.9123[21.9617[22,0112} * 


0 
pe ' ” 2 
* 
* ON 
of * 
1 
— * 
. 1 — 7 
. * 
* DO 2 - 
* * 
3 P 4 
= 1 . ' 
7 , 4 
= 
* oy = * 
4 2 
0 1 * 1 
5 . | a, 
% ” : ” — = 
f , ' x ' _ W 1 
g l : 4 by / — F . 1 Ca — 
* 9 k : * 4 
" 5 * " 
p oY: ' 
3 * 
- — ů I —22 —-„— 22 >>. 
=_ * _—— — D— 


_ [22.3093]22.3592122-4092]22.4592}42-50y24 
22.8107 22.86 1122.91 7 23.0128 


| __2343176123; 3685}23.41 ? 23.5210þ- - 
23-530 123- 5 9 22 SAS o 


— — ew» 


2 4-3480]24-4901124-452 3[2445045124:355 6J-_ . 
1870 924302477 45.582606 

xs - 4540[25-5073 25006 25.0140 
2 25 E. e 
124.4750532. les .6og0[26,6935] 


* 6＋6ꝙ＋ —— — mY 


27. 5227 2.13160. 18002. 24160 
ee eee 

| 1392] 2 9 
| — 98 12 e 22. 


140 


N 


—— . ]—§— 
— — 


” 0 , 'I % 
y : "1% k > 1 m 
A , * — by | & 9 . a L 
2 \ AN. ; if ut x 8 ' 
» b & b 4 * A 
. . 99 
— . 7˙— ,, 


£26 


. * 
* 
882 7 
4 +” a+ N * 1 
* — 
— — — he 


103 
104 


— 


9 109 
F110 
A 1TT 


112 
114 
115 


: 8 


129. 
29-5471[29.6045 6D 29.7195] 
105 


8 7 
30.7436 


1170 


r 
Irs 
119 
a 120 
i *; Ko 


30.181 0 


35. 62 9 
36.25 


[36.8970 


37-5409 


30.2396 


35. 6889 
36 77 
35. 2075 


5130. 
411613154 


3149463 32.0059 32.0657 
8.7755 nes e 


30.2977 
1 


34-9907 5 Irs 35-22.37[35+1865 


35.752 

6.3859 
87.5254 
37-6704 


; 


35-8152 
36.4490 


38.1 I 25 2 

8.7797] 
39-4399 
49-105 q|- 
— 15 


35. 1904 
38.455 
39-5061 
30.1723 

5.8441 


38.255 
38.911 

39•5 725 
40-2392] 
40-9T16 


85 7 
36:9 
39-03% 


40. 9791 


40.3002 


| 422 


P23 
Treg 
- 4.4225 
. 120 


41. 4290 
2825 


44-5 17 
44.2162 


42.823704 


8043. 6566 
44.3567 


1441-5595 
47.2729 


42.9019 


47.0375 
42.3410 
43 8312 
43.7263 
44.4271 


424103 
13. 
43-7961 
44-474 


1 * 
* 0 
% © 
* : p m—_ 
- - 
YM 12 
* 


Frag. 


45.6311 


35 


27144 $209 


KEL 


| 75 7130; 


45-2925 


WI 


46.4907 
47-2131 


45. $339 
45-8452] 


47-2857 


122 2 


45-2043 
45-9167 
46-$627136.634 

47- 3303 


ert 


48.5 874 


_—__——. 


a a n a a 
6 \ char — 0 
r 

1 * 
- 


in Ale-Gallons. 


* 


r 


1 


22 is 


5 
——_— hs 
—— cu — — a 
it 
9 | | 
4 5 
* 


Rebel 
30.99 


29.261 


, 510 2.3171 
29-83472948924 
30-41450130.4722, 
31-0577 
23] 31.6457 


29+ 3753 
29.9501 
30.5305 
31.116 


£ 'y — 7 


322452 
32. 8774 


3354557; 
34.0083 
34-6872 
35.3116 
35.9416, 
36.5772 


36.513 


32.3052 
3. 90 79 3249685 
33.5161033.57%773 
34.130034. 910 
e106 


5131-1754] 
DD, 


36.0049136 0683] 
36.641036. 709 


37-1539[37-2183 
39. Soo 


27,8550 


| 


37-2627 2 —. 
37:4 J0OJ7-4059 


[35-3794135+$372135- 


39. 


41.1143 


36.3173 
39.1751 
39.8385 


Je A le 
39.109 r 
39.7719 
10.4403 


142.4799[42-5479 


then 43.86 
I 5 
J 5.27530 J5-. 3405 154174 


12 
þ 


41.7939]41-862: 


$3-19097þ43-2394 
60143-9360 


| 


39.9052 
49.5975140-5747 
11.185 : I-2498 


39.241239. 30 
399719 
40420] 


38. 582 2555 


- 


$1-3176}41, 


38.0001 
38.7140 
39-3735 

$303 | 


41-9305 
424016714 
143- 3086[43-3780 
440059 


2.6859 


6284 


5-9883146-0399 


| 136.79ctf16-7790[46.85 12 
| [47-4399[47-5937[47-5704 


NN 


16.1375 


-þ1-9989] 42. 


290. —_ 
47793 44.857 
45-4900 | 


| 1{8.160614%:23 39148. 3072 


4117}, Ge p 


1 
' 3 


264 Able of the Area's of Circles 


| —————C — — 


1 . 1.3 22 q_ f 
[132148.5276]48.6011]48.6747|48-7484|48:8221] 
1339.265649 3397149-41 39149-48811 45.5624 
| 3450-0093150-0835150-1586150-2334150.308; 
| 135]59-7584]50-8340[50-9099[50-9842[50.0G007 
- [43615257 32452-5890{F1-6650[51-J41015 1.8170, 


128 52.274 52-350 
T3045 3:939445 3-11 
| 73915 3-$109[53-888q] 
| £40[34-$880[54-6660 

| 144[55:379"[55-4493 


3 


52. 252. 5040 5.5 70 
53.193353. 2703053. 30% 
53:9659154-0434154-7211 
54-7440[54-822:2]5 4-900; 
$5-5370155-6064]5 5.6852 


| #48156-1587[5 0.2379 
{ 243156-9525[57-0322 
[244] 7-75 1015 7:8321 
1145558 556758.6375 
| 146159: 367=159-: 

| 


56.31 056. 3963056. 4%, 
57-1119} 7-Ig17]57-271' 
$7-9124157 9927158.0731 

ond bs rpc: 53.5802 
39-5 290159 OT T4] 59-0029] 


| 145461-0048{61.0873{61.1698 


1008. e 60.5112 


61. 2524061. 3350 
61.9961162:0812162. 16 
62.8320|62.9157[62.999 


63.6714[63.7556[63.84 


[-55104-3479}%4- 


, pts 


"PT FIC; 
BASE 


— 


153 65. 1964 65. 
156.05 1466.1 


9120156. 998. 


41064. 510/04. 06012064. 0861 
1765.35 05. 452 305.537 


66.2231466.3 6.395 
67.9545 67.17T3167.257 


In Alen, 


K Fr TTY 2 Il 49- 85 17 on 
119. 7367 49. 235 40.85 dd. 860140. 9346 
Jo. 38350. 458160.5 33 Fo. Coo. 4833 
J. 1351/51. 21 705 1.286 1551. 362005. 4314 
I; r.8930]5 1-9699]52.0450(52.1210|52. 072 
52.656052. 7324/52. 8905 T R 52.9030. 
J53. 245/53. 501 53.5780 53 ©5627 5 | 
Fi 57580 „ 
4579780559509 
55-7"99155-842*]5 


- P57:3515157-4314 
8 65 153/8. 2341 


56. 554912 0343 


58.96 13; $9-0423| 5912.35 591049 59. 2355 2 

59.0378160.0104Þ9 lo 

ce 5 3655. 8e. 

40 1.4177]61. 302516 145833 
02.3310 471525 2 5 255 


899 — 


64 75toſ˖⸗ 74. 478555 44. 9410 1 85 5. 11121 | 
65.6232 "5: 1 25 Pon 65 4 


"wit ST Fj 2 r 
e. 0.0041 — 0.005% . 0.006 
2] 6.013} 0.0r30f 0.0t55] 0.0180] 0.0195 


0.0972] 0.0500 


_©.0884 0-99 19] 


0.0327] 0-0343|- 0.0370] 0.0393 


- 0.0529] 0.0558 
9 7285 0.9991 


0.1255 0.1307] © 
' 0.1714}, 0.1573 
| 0.2231] 0.2287 
| 22% 92878 
9.34 0.3537 

0˙4180 SG 
4 0-497] 0-50:1 
4'} 0-5835] 0.592 


23 0.2399 


— 


1349] 9-139} 


710-3507] 0.30707 
o. kl 0.4419 
0 5144] 0.5228 
0. 501. 0.5105 
0.6953]. 0.705) 


35 5 8.85. 


Bll | 


0.755: | 0.8053 
7 . 0330 0.91% 

1. O0 7e 1. 0294 
2] 1.138: 1. Ju 


7 32570 
1.575 L 


17355 
146500 
Je 


2 2.14 2.1581 
240 985 SR 2-333} 


2 Ee 2+497 O| 2.5155 
'2.,665<}- 2.6847 2470JE 


2.8594 7 2. 8990 
3 12151 314211, 


1 


4 


1. 8300 1. Lad 
1:954&þ 1. 9512 2.00% 


1. 2565 229 
1.401 1 1.4143 


1.5425 
1.5000 


2.17631 2.1035 
243517] 2.309% 
2.53400 255 
2.7230] 2.723 
2.9189] 2.9388 


Circle Ares s in in Wine-Gelms, - 10 


e 70 No 
9 0.0 6 1 00886] 
d.ages 


12 
9.140 15 


13 0.0230 
| . 


52 2 — . 

0 0.2125 
E 22 
o. +3338 
$97 0.3955 04040] 
94734: 0.4815]. 
I 05577 0. 565 

; 0.6289 


Mey; a 0369] 

8 247 0.7341 0- vo 
j.-0:8381 I 2 Ns 1385 

15 9369 9.9472 959 6.9771 | 


. 1.05320 1.3652] 1.0773] T. 0894 
4 1. 1636 1.1765 T. 1880 1. 201 
: 


1.2025 49 1. 319 1. 332 1. 340 | 
I. 44 2 1.4569 
7.585 I. 6010 
1.7 1.7 — 
3 T. 9097 
2,0743 
2 2.2457 
24225 42.38 
| 2. 008 , 
51 2.8 a 551 
2 2085 


1.7675 1. 


2. 0911 „ieee 
2.2632 2. 
2.440 2.460 
2.6; 26 
2:8807. 2.830 
3.5153. 3.0396 
£2254 32469] 


308 


4 


-— 
g 
— 


* + T * 1 4 9 | * 
* 47 #4 4 1. WY by 
, 3 % "oe b " 
- T7 Wy + 7 - 
"OR. - | 
* . 7 
— 
4 
: = 
— = 


al 7.34081 82 0 | 
1.4710 — 521 ** 2 5 N 


18577 12750 75 


— 


* ® - 
* © " 
0 % 4 
* * N 
4 Pr 1 . 
© 
x " ; FT - 5 
* # : 7 
4 d , vv 4 * 
2 * n \ 3 «+ 7 ? N. * 
*F. 4 1 8 a 7 0 
* 0 4 - * * 6. E — 1 * 1 S 
COMO no YG ̃ é TO oem ͤ d ⅛ Vm o r 


X * 0 4 g 
=, % : , 
9 0 ® 
- * = 1 Vo of 
e n EY * 
. * n > . 07 0-4 _ 4 :Z 
my p tl. Sod a wy 4 * o . RT, 1 > 
l ; a. 2 a - "$8 * = + 
N — P M ²¹mꝛ ̃ͤͤũũ PE 14 


PTY "© e » — 5 a N + 2 
* * * 1 7 Te 9 » 7 4 5 
4 , . 
is — 
= *"% =, 
4 8 


*. Circ ano. is — F 4 
1 2 5 7 E 
13.274] 32885 3.3097] 3.3 455 
8 3 3.4810 3.5034 3-52531..3-54721 3-3 

= 3 3.725 3.7470 3-7702] 

bk 39 0 3-9536| 3.9708] 4.0001 
1 " 4 35} 94.T650} 4-1 212 2367]. 
134] + 4-4309] 4-4555} 4-4801 
2 4954% 4-790] 47051] 4-7304 

4 3% 90s 4.9355 49614 4.5874 
4 39] 5. rA 5. 1980 5.22406 5.25 13 
$4409]_5-4672| 35-4945 | 5-529 

af $:7433]-5-77:3] 5-7993 
6.0262 —.— 6˙0836 


2806 6.3159] 6.3452] 6.3740 
Ce 66124] 6,6424] 6.6725] 6. 
©. 1 45þ 68830 6-or56| 6.9463] 6.9797: | 7.0 
We 1 90] 7-ig44] 72255] 7.2571] 72885] 7.3201 
Et 49% 57001-75426} 7.5747] +6064] 7.6390 
IA 8330 255 28990 1.9210 
e 63 C. 068] 8.2302] 8.26 
e S. oo 85 30 8.56871 8.60% 


de Der N Loan fg 
A 2 919349 d. ZZOC 9-2645 9. 3000 

85 12 2.574% 9.5572 9.988 
F  _ T.551to.2859[10,3 24110-3599] 

n 656 100024 10. 10.4870. 
eee. 8. 145 
„ * Ii. 7b Ain 
— Jo]. 8354111.8 6111-9158) 


* , 3 


0 - — 


3730 33951] 
725174 750 


* t. 2804 11.3194 
11.6 11.6555 tx 
I l 57117, 7] 
12.036} "20773 12.1 17]12,158+| tt. 

[2.4440 F 8/0 12,5273 2,508 


MI" "I —— 
= 


« 
= 


\ 


ene Gain 


SU 


7 


2 There is a I. Butt ſappaſed to be 
Ain the- eee 
En, OTE 
es, t 
W 0 « is the Ca of this Caak = 
ine - 


= pd 2 % 
— 


Fo he Bang Be — 35 
Corn e eg — 23 


ke Difference is CS © 


Pind 8 in the L 28 oof the | the Table, 
page 111. 5 EY W added to R 
ook this — No Now . 29 in this Table, 
and under .6is 2.9789 the Area, Which Mul- 
P the Lengch of the Cask gives 
.f. 8 fought. The like 
Hh ocker Cakwhole — is known. 


According to the 


. 


% 


* 
— ” . 


Reſpective Allowances: 


" * 1 0 * 


" 1 


- 7 a N Sl * 0 a 
» , E tor. 5 - 3 2 ? 


'2 — 
& > - 
” # \ . % 4 0 1 * « 


„ pt | OR ee hae 
| Common Brewers, .. 


e e IHE 
th in 5 
A 1 Y 14 a N a” 


- » " 


* * 
. * 6 * 
* Y * 
* = 


272... 


” —— 1 » 
— 2 , 2 d 2 * ' —— 
= 


—_. 8 -——___— 


_ —_ 


"of JH 4 


Exciſe ue Coun, | 
Fry, at 45. 9d. per Barrel, the Alowances 
de ing 2 5 ! in "or 23 - 


— — 


428 25 Is 
„ 4.20 8 5 3 1oſo 9 1 5 10 70 1 
N 30 12 $x 151013. 90'T0[014 93 6 1 
3 3 0211 © 117 6 


” 
— 


72 22 20. 3 3116r 4 qo WW '— 
91 + 43 N. 7 2 2. 7 Goff 8 6310 1 
7212/1170 81 Ji 90 3112 9221 | 
15113 8119 O02 3 | 


14 101495 xg tron: 
911 10 211 19 e 4 21 0 
41022 40. 4 42 3 42212" 4 $7182 5 6613 ] 
I 6. 63 92 7 72 4/2 8 81 92 9 8318 APE: 
12 2 10 92112 1110. gz 12110 52 1311 3 0 
13215 9119216 v7 13 102 18 SS 5 
{84219 3113 © 3315}3 1 42153 2 5110 
153 3 90 63 4 63-113 5 71203 6 Ron 
1163 2. SZ 92 (3 9101 231010320 . 
17517 a 01 111314 10 #31143 2 
318 33123 19 42 7 


2 


. 


14 ro 3 134 911 2 
2 1 21 131 415 


62174 3 71 


91224 710017 
ot 4412-0322 
$004.76: 22" 4 


- Excil: 


Y 


. K 


4 


- 


| . 
* 


21 


— — — 


OO 


A 844 © 


To? 


er 1 


% 


"EET 


FIN SSSR 


* 
ws py 
2 


bye 
t 
— 


_ fr . . 
S — 


. 
If 
* 


14 4d I | 
19 09 6 of 5 
68 0 * * 


—7 — 
me 


1 


| B&W w os 


— 


3888.5 


$ID84þa53 


— 
— 


8 * 


nf, ws, 

FE 

— 

— 
n 


— 


xciſe far Common Brewers in the Cornt 
i » 94. per Bar 


MO + OV ww 


w OY & 


4 


rel, Ge. „ 


—— — 


0 


— 


eo 


9. 


4s 


t 


na Þ wo oO = 


oss 


> 


58 


955 473 16 
* 2 8 419 14 
L acer, 42+ 11 


— — 
Wu ww 


15 v> ew © 
8 


* 
. 
— —_ 


» Vw YU vu 
a i414 ac <4 «<< Ka 


— 
m 


oooDovIonaonguonovilovonactorcoy 


0009 


$355 12 © 
89 


Jo 0uw 


#. 


% * 
— — - 0 


_— > 
= »* 
my 


} 


7 


— — 

* - 
w 
1 


2 


* * 
= W . L 
7 \ 55 a N 
Be x 1 . F : : bs A q 
r PE 2 Sd ＋ 
8 — — — Q * — — IF. | 
Ag Z = ; | WW wa nnonmnag S N * 90 2 
4 ej 004 mefeoraoS]}-acnmnwrt{ ao Dn oct 
OY e 
| 21 eee Ces D o 
8 JN , - {4 | ED 1 $ + — mf — —— { * | | 
Oo a * 8 | Se N a aus. & 
= j—mrHS SHE FISES r 
8 9 4: 4.04. = „ 4 ay 
ey 53 | 216 mo „Iss oO NN 
8 — . . 2 i 
£ 3 8 & WELD NO Oe Fe? 7 OW L282 
* 2 „ 1 , . . * : 
2 8 „ W * A * 82 — .Q * 
| 8 231 LE Li'l — mm} 
R A. * * | 2 of 
. | 9. leser de & &f 
22 2 * 448 N 
= 1>- 
N PR — ory 
p< S * 
Oo a 2 
. 5 O e <6 0- mol 
a N g 5 þ 
S * 8 Of] |- «@ + wo g we nent. 0 once, 
* 2 » 
SS erer zess 
2 0 . „ QA. a. AQ oo + 2 n . fv OQ — _ ws „ ths 
1 | ar Alo Rae aac. om wooa — 
— — eee... eee 


———— — * 
* 


4 


* 


* 


: Exciſe for Common Brewers inthe Con 


at 12. 3d. per Barre, Ge. 


* 


ö 


Bas 
* 


83 


a 


een 


II Io 


— 


WA.O4O 0 6e 


; 


eren. 2.2 


& © 


$823830% 


| . 


bh by 


bay bay 
Ons 


ww oo adwalens =o 


| 


reer 8888 


0c 


— — 


ASUS 


8 


for — "EEE IOG: 95 Country, 


12 W Barrel, Fe. 
N. e Eb. | Sar, | _ ls # de f-i\ 108 
toy 75 7 2504 116 TI 16 2 | "22 
142] 79 8 5 11717 6-0: 
144% do 14 | | 119 1 24 
I47:1 82 o Þ 120 9 0. 
1495] 83 5 | 121 14 4 2 
1518 841 [- 123 0 0 
1544 +4, 124.79. 2 
1504 87 2 | 125 IT 30 
| I589] 88 2277, 126 16 10 2. 


161” 


230 128 2 6 0 


129 8 I 2 

130 13 90 

131 19 4 
133 5.00 

134 10 7 2 
135 16 30 

137 1 10 2 

138 7 6 0 
a 

140 18 0 0 

$960; 281 17 8 

4 7599, 423 16. 3 o | 
10120 563/15 00 

|.” 12650 704 13 90 
5 tho) 845 12 6 o 
117710 7 11 30 
20/7 10 0 0 

- 227701268 8 9.S 
25300 14% 7.00, 

9 


276301550 0 


7 


5 


1 


* 


| [Exciſe for Common Brewers in Londen 
| 4%. 98. per Barrel, the Allowances 
gy. Barely in oy 27. of Beer. 


4 8 +} 
| BT d.F.22 — 21. F. 23 ll. 8. 27.2 . 
319 6 21 go 7 2222 
2 21010 33150 11 41 f 
Q $1210.15 5 31. 
6214901 79 400 19 1117 
_8o20jt 2 Sz iel 2 0 

3 31 10 telt 7102 


111 I 10 11 2 221 1 6012þ 


8 
r 
9315115 11 Ft 16 1218 
2 121m 9 23 iE O31 If 
12. 4 3 4117] 4.432 
2 5. . 2 8 6113 
122 9 63 32 +30 7916[211_ 75.2. 62 12 7319 
132 13 81 9 14 82 22h15 9012]216 92 
114217 23 71 10 1 5/2 19 102 1813 o1to £< 
152 1117121; 2113113 4.01 16 5 0214 
11 10 4711173 8 13 7% 9 20 
eo zig 30 003 TU 3173613 33, 
28314 40 16315 42 68316 4319 
9318 5 222399 00 214 © G2 
204 2 71 5 3 7219; 4 80 8 
214 6 83 71% 7 xr 4 1.2841 
3 3 1103 1 


* 


— , a * | L . * N | 279 3 4 
Exciſe for Common Brewers in Tondo 5 
| 1 . at 45, 'o4; - 
er Barrel, &. Bar. No ow 


* 


4. 2 Bar. I I T RN. 1 
f — 1 bg; 


Sa of 


232 I5| 
'400f 95 o 1150/22 To f 
431 99 151175 
35001194 10 
57 log 5 
3552114 59 


4 a SL 


\ * 


. * 7 
. Fs 
" 1 . : _ 
* * * 4 * ” P*%, 4 * 
ry - 4 0 oa 5 4 
— * N La * * « 4 
7 » 6%. iy 2 ® — — a 8 „ 
* 1 — 
- dg, * 2 


eile ee e in Londen at 45. 
9 per Parrel, enen ences being bar. 
a | dim erey' of le 17 


4 — 7 
F n 4 "_ 181 5 | 


ELD b. 8 "3 Tf, 22/1. | 5. 


40 280 19 100 0 60 12 
Ar 25 80 41 3 90 oft 4 2 


— 


1 51073 140 . 8 03 501 9 43 2 
10 22200 TT 32 16 12 171 113 52 8 
£1462: qr 5 7.2 0116 11851 17 91 14 
18 ron Toft 19 TFT, 62. 1 01 2/2 1 1020 
| 2 4 30122 5.498 2 6 $0. 4 


Ver 


5 100 203 6120163 88572 
110 20 An 20 03.712 2.3318 


713-7, 43.14 5310315 63 9310 73 2 
317 82203 18 92163 19 272/4:0112. 8 
4 2 02 44 3 2 04 3 45 3114 

s 21 icht 64. 2.70.40 
110 SOIL Le $405. 210 + 


r= 


WW TE ww I 24.4 4 i... . ann Races 
3 . . 


Exciſe for Common Brewers in. Load) 
8 Per Barrel, Ee. Ae. 


N 


ET 5 . 7. Har. . 5. 1 


44 9 10 2 152 0 2 25 
66] 14 5 7200156 15 1386/25 
8 19 o 740116x 10 1408 
Io 23 15 Heſtos 5j1143 
132 1 9 1171 * 114523 


4 4 830/180 1 


52 


170 3 5490632 
198] 42 15 8580185 5 15181322 15 
BRO „ ro! SSOTYO — 15 5 


[242 52 51] 90 194 1511156 

2641 57 0|| 9 111991011158 A 
286} GT 15 9461204 5111606 
308]. 66 10 908 90 0 1628035 


330] JI. 51 99c 1815 165 __ 
2 012 216 rot 35 s 


104.10 
109 
11 256 101 | 
118 19] 1210261 - 5F18 
12/123 10] 1232]266- 0 

128 -5] 12541270 15]197 


20 15 
100 


— 38 "| 


42 ol 
340 5 


— 
" 
> 
„ 
. T 
N 
. 


2100 227 


— 


12005225 C y 


— 574714 


— rest 2 


1 : ' 
* 
. 
— 
* . 
# * 
* n 
15 - 


19360] 4160 » ==> Wage 
21780 170 IC 


W * 


' * 
* * 
— * 


low. 


{Exciſe for Common Brewers in 


„ the Al 
s in every 23 


Barrel 


. per 


_ :ances bein 


| 


* 

* 
* 

% . " 
4 N 


8 3 


Small- Beer. 


'S . . ; 
* 


133 HO] > 


NO AO =! 
| 8 2 


0 © ce 


NN wo 
AN 


1 


＋ 


\ A 


N 


jaifo 1 11 1 2105 


. 
k 1 * 


3 7 
" * * 1 | 
„at 19.34, 

Add 15 


<8 


* 


* 


| 4 J. 0 Bar.] J. . Rar. 4 


_ 


243 
2467 


13315 
135 % 
136 51 


| 7590, 412.10 | 
1204 6 511995103 r5||tor20' 550 0 
$230 01124267 101193:Jro5 ofjt2650! 68710) 4 
2 8. 502205168 15}}1955Þro6 55180, 825 © q 
— 29 3210 128 70 O 197 107 10 1771 962 10 : | 
213 15731127 5% 15][20240/1100' o 
35 Of11334/72 102024110: © 22.770,1237 to; 
6 36- 2380 Ge ed AI. 253001375 of . 
<20.37 191138075 cll2o7oltr2 roſl27830)1512 10| - 


— 10 5 EY Ine 2 9 4 


— 
vo 


— 


=> 
S 


- — 
* 


Almances for Common Bremern 168 


* | 2 


— ” ; £ 5 * 4 


What Sum of Money will the Duty of 1406: © 
8 ce the Work by the firſt Table. © 


1 * — 


— 4 © W ka . * #*, 
— — ” 


c 
* 4 3 : 4. 
» . o 
, - 
* » 3 
- * ws 
- . ID . 


| Number given—t306; „ „ „ 
Next leſs porTablo—ra88==472 : 13 ee 


— 


0 - 
> ; 
R a —  — p ; 


Wy 1 ; 1 4 2" ! : 5 | 
| Remainder = —I8;= 3218: 333312 
" : — — — — 2 N 


4 


* 
y "wv 1 þ —— i 
5 — A J *. 4 ; * _ 
Ani ſo for anyother umber of 
- a 1 

N A i% ti. © Xx 

” n — 1 L F * . 4 
q ” ” ” bs 3 
4 — 7 is #4 J 
£ * . 4 
— > - % A 2 
* - « 8 
— 7 » o - 
. - > 3 d 1 n be 
- _ p ® > . _ 44 * » 4 
- - : 
* — 1 — 
* 1 - 
4 
- . . 
- 9 
# F - 95 
. 4 as 

55 

* - 

+. 


See at 


\ 
7% \ 
7 $1 E Cc T. . 
2 | i — — * — 
. Sho Rules 
a : 8 F on 4 75 ' — 


IM : Guin of Mall. 


HE Duty u Malt is chap upon 
ONE - the Buſhel, upon 1 ly fer a. 
3 © greater. or leſſer The Buſhel - 
AS, here. intended is the Niue fer Buſhel, 10 
ſertled by the firſt AR for Ning a Du 


C * f ) contains 27 185 ſolid Inches, Us 2 
3 ace 2150, W wil 


ny near h 
be Area of a plain Figr may be n 
5 nu Inches, by the Rule laid down in Sion III. 
2 2 if the Area in Inches be divided by 2150,. 
3 ſhews the Buſhels and Parts, which 
45 d igure or Veſſel cootains at one Inch deep. 


I | Example, There zee Uei Fat ,whoſe. 
\ "Baſe is a Refangular Parallelogram, 5 is 
* * e WM bs. 
A. 
; — _ 2 | 3 . > 2 
1 


_——— 


Ry 


| ek Tor 7: A. Tor 5 mul mage iy 


* 
* 
. 


Sec XI. Short Rules fir, Rc. 1287 


Then againſt + $72 0 Se. 


A - * 4 l * n WD 
_ | "TIT" * , : p 7 . 4 
” $-* 0 7 * . - F 
9 * 
\ 0 
N ; 4 
4 


l e 


Eo 


and this Grids 7 2150, gives 2 3 
af Area of the uch Figure may 
— found by nes Ke Bon the- 
Rule. Thus, 


oon K. Senta baba 
erer. hide e N che Are 8 


e Noa E 2 5 


© Than ap hon A: to 45 upon B. 7 
Then againſt 92 upon N. is 7:607 upon B. Ew. 


The Area thus found, being wultiplied by the- 
RE 3 Lives the Cen endes Þ * 
ern at that r any. quantity 
"rniing upon the 8 e be Aken 
2 ng the Mean, 0 quantity 
tier + ir-theCiltexn: or OS els 
= 775 of. the uneveneſs of the ſurface-of the - 
Malr, and of the bottom of the Ciftern or Figar, IF 
upon which ir is lids 8 which, takes. -. 
e depth in 6, 85 or d 2 8 „ 


pb 7 
OS: 


ere e 
A 


2 0 
Example. Ste the Dianercte 60 Inches, 
ith quared is 300, and this multiplied by 

8 2 or. divided. 'by 2137-47, Bives r. 315, 


8 5 Ale : 756 the e 6 
1 - contain) Thus 1 


7 | T% 
[3 _ the Diameter was 60 Inches; thi | 
det the Gage-Point, (viz. 32. 32 upon. D, to r 
upon C, then again 60 upon D, is 1. 315, the, 


2 
' - 
87 


rer . the Rule gives the 


OE. hol er 
Gy the ns *** 1 


Area Upon. C, And he Rule being us i, | 


* ih von 
{ oC. deems oY 
Ho IE 1 | 
— * 
4 7 4* 2 * 
" * . — "I — 
* * oe — | 
7 4.8 {* f k 
» - f 4 * 
; / 
P [ = 3 — 
be. 
L — — 
2 f 
* 15 ＋ 75 


K an on S Se Ov. 


\ 


LICE peace us gs n 


ſuppoſe ſuppoſe the Dork ye he 2 
> 2.6 Buſhels, and fo for any brig e 
: e above declar'd what the Content of” + 9 

the Nichafer Bullel is, I fall here, forthe fag. 
tisfaction of the Inquiſitive Reader, Se 2 3 


connt how: TONER the fad 


| E arte the Peer Gies, 5 „ OM 
and Market-Towtis- therein mentioned, 1 
was accordin r 1 4 
12. Nen. VII. Cap 5. recites, that t 
ligent Examination, the ſaid St: 1d Wein 
and Meaſtites were © folthad ro be — 9 4 f 
ton. Gr Gallons of e 2 2 I 
rain t Gallons o 15-2 SE 
Gallon contain 8 Poumds of Tro 23 Wen _ i M 
every Pond contains 14 Ounces 2 
every. Ounce contains twenty Ker Bk 4 86% 
Peny Weight] and every 8 [or Peny weight}, 
de of the Weight of 32..Corns of Wheat, tha 
grew in the midule of ihe Ear of. Wheat... And; © 
that a Standard of a Buſhel and a Galluh; after 


. 
- 


IT 
% 
o 


this Aﬀize be made, afl kepr in the Kiug's Tea. 

ſury for ever. And new Bufhels and Gallons-, 
were ordered to be made, and ſent rc the renal — 
„Oities Fs and * old 2 


” + # * 
. * — — . 4 
F | of 7 % 
7 * , — 
- | . . «7 1 
> W 
ad 4 — 7 3 
. © * , * 
- a > 54 — * 
4 0 « | — 
| * a PA wy - 


"— 


90 7 Shirt Role va Scl XI. 
© NT. accordingly there remains now in the Cu- 
|  Nody of the Chamberlains of the Exchequer a 
Standard Braſs Buſhel, and a Standard Gallon 
apreeing thereto. Upon the Bufhel there js this | 


r AE: 


% £7 8 - Ry 
* 
% 2 


Henricw Sept Dei Gand Rex 22 
Hui . 


N 28. TI eo oh 3 ndir 
"Parliament, for laying a Duty n Mate, Pai. ˖ 
3 © with the oBftanes of Mr Geo. Tollet Mr. Phil. 
k ales, and Mr. Tho. Fett, and in the Neſence of. 
| eral Members of the Houſe of Commons , 
make an Experiment in order to find the trus 
Hows Content of the ſaid Standard Buſhel in the Ex- 
—_— And the ſaid Braſs Buſhel being e 
a with. common 8 
Waater being r 1 * by a Regular 
+ - Pazallelepipedon. Baſe was four . — 
ſquare, and the e 14 Inches) was found to 
Contain 2145.6 ſold The Ls Water 
Was alſo weighed. by the. Standard Weights in 
63 Ser Bs t ITO 
3 rains, WI eac . 


the li 


anc found to be 1137 and 14 Peny. 
wel t Tr 


We 1 * . Keile the Dimenſiam for a Buſhel to 
Auſſver the ſaid Standard, theſe were gr up- 
dn a moſt convenient, viz. 18.5 Inches Dia- 
meter, and 8 Inches deep; for 2 Gylipdrical Vel 
3 of. thefe.. Diamenſtns will co 2150.42. 
Folid Inches, which exceeds the Content of the 
+ Standard Buſbel but 4.82 Inches, and: there 
iy Ke no other. convenient 3 0 with- 
, 2825 


* 5 * 
. wy % 1 


0 © da 


1 


8 , 
* 


Sect. XI. Ounging of Mt. "= 
out -Gounting to the hundredth of. an Inch» | **, HY 
that . ſo near as theſe. Eo thereſore 
Enacted in the Act for lay ing Duty upon Malt. 
That every Round Buſhel, with a plain and eben 
| Bottom, being eighteen Inches and an half Diameter. þ 
throughout, and eight Inches deep, ſhall e eſteem q vs 4 
legal incheſter Buſbel, according to the Landre 
in His" Majeſty's Exchequer, | - 
When this Experiment was made at the 8 1 
eheguer, we alſd compar'd the Standard Troy -r 


| Weights with the Standard Averdupoiſe, Weight, 
2 and found that 15 Found of Aber poiſe, were 9 
Nerz f 18 Pound 2 Ounces, and 15 y weight - be: 
ſo that 140 Ounces Avery n 3 
1 Ounces: 3 2 hag A Terms. _— of 
- In wh under ae . er e hs. > 
SIRE 28 855 N 5 „ 
DRE. 144 N 1 Fo, - 5 3 
o The e Nabel . | 2ins.. lar 15 
ſolid Inches, as was ſhewn-z e and wi DE 7 
tain of common ſpring: Water 1734-544 Ounces: « 3 
Trey. For, „ 
As 2145. 6, the Inches in ts Biaſs Standard, .. 2 0 
Is to-1131-7 the Troy Ounces of Water. bes "0 >a 


S is 2150.42 the Content of a Buſhel, 25 0 99 
ſettled, to 11 1555 — 
Hence the Follow ing Table ſhews the Content. +3 
in ſolid Inches, of a Buſhel, half ' Buſhel,. Fe 7 


and Gallon, and likewiſe the * of Water 
. 


| averdupoife 
. RTE Ib. ou. dr. 


Half Bush. II 


pe 


Diameters and 


* Half Puſhel, Peck, and Gallon, 


FE 27500 6, 6. 88 
5.2104). 


6 268. de IT. 


7 
T 
Es LED 


. 60 


„ 


Þ N. Taſty. + 2.15 
. 15. 80 2 9. 


| * RAS be equally wide from the top, tothe . 
13 t "To find whats Buſhel be equal 


* een, 


or not, huppoſs che Diane! bo 


7 os — 
— — - * * 
« - pt 
£ SRL + * 
=Y * 5 
= - : r 
" * K * 
* K 7 
4 * 5 4 * "7 „ 
, % * * = 
% - 4 
* - * 
— 4 * 
* 4 — 
% 13 ny 
. 25 "$1 fm. 
® # x 
+ -»- 4 * 8 
5 4 7 * 
2 * - : E — 
3 * 
4 1 * * 
W f 
4 v 5 
- 2 f 
4 * * 5 7 * ” ? 
1 = «. j J 4 a 
f : 0 ** 5 4 
» ” ” 
— 0 8 : 
oy > * * 1 : : 4 
4 # 
5 Hei, 4 - < : E 
©. * 5 
' _ 
4 0 
/ : f * 
. - * — 7 
= 
* — 
7 * 
* 
% » = 
* 3 
g * 
” Wa 5 * 
— 
# - P 5: * 
— * | 
— by * 6 * T 5 
9 4 4 
= hs © * 
% 6 2 1 — 
* 1 * 
1 ft b 2 
4 — 
2 . 
* # 
: ” — , 
- » * — l 4 
: > * 
5 * 
- 
: 0 \ 
- * 
& ' N 
77 8 
- % * a 1 
- nd - 
% - * e 
*. *. 2 x 4 ; ” 
{ - » 
P 4 1 > 
% : #5 * 3 4 8 
= 
* * > ” — % 
; * . 
. 5 . : 


provided 


F 
- 
— 
, 
. 
* 
4 
1 
* 
4 
« 
a 
* 


” * . 
Pry 
= 7 Py 
l 


* 


” s . a 

. 4 x 

— % 4 
4 ͤ s . *. . F * 
7 7 
N a 5 ö at 
— . * 
” : als he 2 
8 * — "= . 
— oo 1 4 4 F ” 


buf tag „ bg bo 
2 


» 
— 


19 Iuches, and eta, part. of an loch, Aud PD. 
| Ain the firſt Column, and againſt it you have. EY 
. 7.5, that is ſeven Inches and an half; now if 
the Buſhel be exactly ſo deep, it isa legal Buſhel, : if 
f the depch be more, it may be cut to this de pth. | ö 
I the Buſhel be not exactly round, and the 2 | 
- Feremce of A not ve an „ 


"x94 Short Rules for Gauging of Malt. 
Ad the longeſt and ſhorteſt Diameters together, 
and take half the Sum for the Mean Diameter, 

and proceed as above. 
Su the Diameter of aBuſh he 5 Inches, 
and che depth but 13 vou will find by 
8. the Table the e depth ſhould be. 5.2 Inches, from 
. - - whence you may conclude this Buſhel is lefs than 
the Standard now to find how much it wage, 


ſay, 
4. 1.2 Inch tlie de th in the Ta is to. 
3 thee, the : ble, N | 


W-- 055 is 7 Inches, the depth of the Buſhel giyxen 


0 52.22. 

That is 62 pints, and almoſt a quarter of. a 
Pint, which ſubtracted from 64, the remainder 
1. JJ. that is, one Pint, and three Quarters, and 
© berter, and fo much this Buſnel is too 
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Or thus, ſubtra 7. the depth of the” Buſhel - N 
2 from 7-2, the depth found in the Table, | 
; rence 18.2; 3 then as * 8 8 824 1.77 
As above. 
The uſe of the Tables for Half Buſhels, 
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- thoſe Meaſures ; and mene Maney * theſe f 
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product 0 3 of So „then ſet down © 
he Figures of the laſt Produtt,” » with Cyphers to- 
ads the right Hand, as in the Example follow- 
ww, the ſums E to theſe Numbers taken 
ut of the Table, and added d together give che 
nereft ſought. 
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And fo for any other ſum, found in the firſ 
| or e the Table. | 


- And for aty number . anltighy the — 
Annual Salary by * A of Days given, and 5. 
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'll 4 General Rad. | 


Ind the Intereft- of the Annuit is for half the | 
number of Years, half Eser Quarteraghas 

the nneity i to continue. 
the number 


2 Multiply the Inter as thus found by 
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or quarterly Payments, the Sum will bo. 2 ere 
— the Anuuicy. 
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Problem VIL | 


1 , pg. worth of any A fr 


Any Tame, at 
e e, mg * hat 


7he Rule os Proportion EE. 


. in ey tine in to l. 

| ut 4 

ez. of ay e IOy pro- 
. Therefore, Divide the amount of the annuity 
by the amount of one Pound in the time given, 
en the preſent worth. 5 


\ Example, What is the preſent. wordd 's an An- 
wo del 40 cone inae 8 Fears, ar s fer Cent ? 


The amount of 1604. annuity for: 8 Years, by 
45 Problem, was found to be 968 1. and the . 
amount int. to ons Pound in 8 Years, will te fouud ; 
Wk. Puke Deli going) v0 by 2:48. ; ; 


| Now if- the amount of the Anguity 4 
= _ rhe Quotient is 654-054) 25 & 
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is equal in value to an An- 
— 1. for S ears; for if this 654-054 be 
gu out at Intereſt, it will in 8 Years amount 
to gol. at 6 per Cent. per Ann. Several Writers 
have. treated 1706 the Calculation of Annuities at 
_ Simple Iutraſt; but in as much as all Preſent wort he 
her of Prindipal Sum, or Annmities due at any 


Time to come, * . Geo- 
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1 Intereft, are to be laid aſide as uſeleſs. 
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out to Intereſt at 6 per Gent. per Aumum, pry 
will be; due at the end of te firſt Yer 100 
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of the third Year be iner 
now thefe four Numbers, via. 
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Problem IN. / 


4 Sum of Money being due at 21e „ 
come, t find what. it z worth in read, 
Money, at any Rare of Inter, 


Example What is the preſent worth of 7133. 922 7. =— 
hs at the end of 5 Tears 4 28 at 6. W 1 


His lber the werte * the ht problem 3 

Thetefote if wn + os ſet the Rule as is there 

ande, you may propotricg Bark 00a. - 2 5M 

For the "A 2 Any upon A, in 
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leur worth at the end of exch Th Yeu.” 1 
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E A, againſt 
gain, 119. 1016. upon A, inch it *. 
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end of the third Year. K 
 Twlike manner, Againſt 112.36 upon A; is 10 
upon B, the preſent worth ar che end of the fourth. - 
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* find a 8 whoſe Incl 18 95 lL be.. | _ 

6 to 100. [94 end 
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1 lee VIII. to be 30 | 0 

Principat-fixit found, viz.) bes 

+4 ION will be 15 1.828, the Sum of Yea 

Wee e Ok ED | row 
Oe rs 85 50 ; 4 "Ea 5 \ 75 1 5 5 

3 Os ati - Ty At jv - 6; h NY | 

| Ea OO I Seas  $ 
nb | 


* a * 
: : - 


4» 


” Fas * L 4 8 n 
' , w* =" 53S : . a N 1 
: al vw AA A 2% ö 2 4 k 
* 4 * 1 — 0 1 __ © 9 6 - 
dect. XII. Compound Iutereſti. 2117 | 
. . y ® 4 y 
— * — 1 l ; . 4 7 
* ﬀ ” 4 - 4 . - | q 4 5 
a 3 g * > - * 0 « L - 4 J 
, 5 &* + . * . * 2 . 
1 N : j 4, * 
10 em | 3 2&6 A | 
- * 2 - 4 2 
4 ; _ =_ | 7 0 5 * P 
. A 4 > SH" 6 - 


A- yearly Rent or. Annuity being propounded;” 
oo find what it i worth in ready Money *_ 


Irſt, find (by the laſt Problem) what the AKr- © 
rearages thereof will amount unto at the 

end of the Term propounded: Then (by Proll. IX.). 
find the preſeur worth or thoſe Artearz ges; che 
prelent worth thus found is the value of the an- 
nuity os yearly Rent ſought. r 


Example: Suppoſe a Rent. of 91. per An. to con--_ 
tim 12 Years, What Sum of Maney may be givers 
for this- Rent, allowing the Buyer 6 pet Cent. 
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By the laſt Problem the Arrearages of a Rent 
of 91. per An. being forborn 12 Years, . wete - 8. 
found to be 1, 1.828 1. aade == 
And the preſent worth of 151.828, due at the 1 ö 
end of 12 Years 10 come will be found (by - © Ml 
Probl. IX.) to be A and ſo much may be 
rn for a Rent, of 9 l. per An. to continue 2 
But ſuppoſe the Term of the Rent or Annuity - 7 
begins not till after the expiration» of certa m 
Years to come, in ſuch caſe, find what the A- 4 
rearages forborn for all that time are worth in 
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Hang, What muſt the Annual A 
Acres A N this and ** 
upon A, you have 219 upon 1 The Auf aſwer 3s, : BG 


* ber AI. I: . 


Frablem : 9 
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Problem xv. 


The Annual Rent rs FS 
known, and alſo the Sum of whic 
Was paid for the ſame, to fd what Rate 
rr — rhe wn 


Bfare 1555 


of Intereſt has the Purchaſer for his Money 855 


have 6 per Cent. for his Money.” 
Ik it be demanded, How many Years"Purchaſe. FLA 
Imereſt? | 


The Proportiom i 1. . 


As 5 Rate: of Intereſt--i isto r, | 
80 17 1 to the ſv Example, at'y xerCenr: 


Set 05 uron B, to 1 upon A; then againſt 15 5 


upon B, is 20 upon A ; ſo at 15 Ter Cent. it is 
| VO 20 o Years Purchale. 


®- 
— 1 P 5 , At 
* * 


' 


e for bis Money. 
1. bug. > 
A S the Sun given ie to 7, 
So io the Annual Rene to the Rate of i 
_ Example : There 75 1 0 rives for @ 7 
Eſtate, whoſe' $41... Kent it for „ 4 


Set x n A to 2 upon B; then againfO;8*- 50 
upon N n B. So the Purchaſer n 5 


— 
* 


Free bold ey; worth OP rate of CES 2 oy 2 
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ou * 8 


1s or c hf. Seck NIL. 
A? 6 per Con, it is worth bur 16.66 Years 
male 


* 
* 1 82 « „ & * 


, 8 


* 


— Bo I upon A. 


80 is 1 en B, to 16.66 upon A, that if, 16 
l d, and fo more. 


| The Convenſeof this is to fat ly the Numberof 


= e Rate of Intereſt the Buyer | 


Siy, As the member: 
- S122 
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F Years Purebaſe it to 1. 
the. Rate of mere. 


21 Freehold Eftate is whe ar-20 Wears... 
Purtheſe; Fit Rate 1 bath the Pur-.. 


RT ng e 


Ser 20 upon A to x upon R, then againſt 1 
"nA, is .05 upon By chat is $ per Cent. per Au. 
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The Rab ”— F, eh, 


problem I ˙¹0³˙ 


er Perſons CDEF and G, mals 5 r 


Bank, or Stock of Money, in all 3601. 
with which they Trade and. Lay 40 l. 
what part of th Gain muſs each TRIS + 
F agen 


HE lunes will reſolve this and ſuch... 
Bke.Quailzons by by Infpelizon- - = 


* * 
” — : 4 
'TheProportion is, 3 | 
*« * 4 ˖ 
- 4 * 1 * 
- 9 — 


As the whole on, 2 5 A WH 
is to the whole Gain? 2 a” th 
So it each Man's — Sock, 
to bis * Red's 


— 


Therefore, Set 360 the whole Stock apo Ayo» 4 4 


the whole Gin upon B, then againſt each 
erſons Stock upon A, you have his Gain ren B. - 
Thus 108 upon A, you have 12 upon B. 
Sa. C. E 108. ſhall have 12 U. N 
T 4 


and ſo of the teſt. 5 | 
0 N | Stock 


— 


i * 


abt | 
8 The Rule of Fellowſhip. Sect. XIII. 
* 21 e 0 E p- 
1 \ . f by : : 
1 2 
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we \ 
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La F — "OY 


21 8 1 120 lion n (which 
require is re- 
E the Rule ar one. FOTO 


hg 
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Problem II. 


100 Ache jean Aobo, H ut in Gol. 
for 6 Months, E put in 80 l. for 8 Months, 
and they gained 50 l. how much muſt each 


Merchant have e of the Profs . ts 


| 58 A ere - þ , . 
| SI ro nths | 
. + S0 . to 300. ¹⁰ | 
; © 4 1 7 70 8 (Mone # 
955 en 10 2 bo) | 
K 5 upon B. : | 
| 0 2 


Sed. XIII. The Rule of Fellowſpiy. 

n, Set t upon A to 8 upon B, then againſt 
— 640 upon B, the ſum of theſe” is 
1000. * R 


[ 1 


Now fbr each. Merchants Share, : 


2 upon A to 30 B, 
: EG REST. = 
s ſhare 
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2. Set 2000908: 6 upon B, then 
bon een 


ſhare - 
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SECT, xiv. 


| The Uſe of the RULE 
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| Millary Affairs. g 


— 
4 — a 4 Gas * * 
- * * 
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then in Battalia, ſo t 


| Problem 15 
—— of Mis 


8 to wan 


% 


many in Randt in File; and e 


them to be imbattelled at Order (which u 


125 diſtance in Rant und File) to find 
W many * Foot x * _ will 


£1 gd rs 


given dou conſt 


2 the Ntimber of Men 


be 


boo; ſer the Lines C a Deven- - 


Or foraſpuch as the — 


k che Number, viz, 3 
3 andagainlt ron che Line D, you : 


3600, 


of an even Nomber of Fig 8 
in the ſecond 


Any | 


an 
E 
Exam 
half t 
C, an 


the d 
in Ra 


at elo 


— 


Seck; XIV. of Militer Mains. 2 
will find 60, geen. 
and as many in File. \ . 


Now.to find how many rare Foot of Giound' 
they willoccupy ; 

Set.r upon A to ; upon R. then againſt 6o up-- 
on A'is upon Py 

Then ſer the Lines and De ven: and find cis 
Number viz, 180 on the firſt Radius on the Line 
D, and againſt it you have © 32490 upon C, and 
ſo miny ſquare Foot of Ground will rheſe Soldiers. 
o, 1 their Order of N 


2 W | rat 
- 4 = „ " wad 


Problem . 8 122 


An "Adin ng propoſed; ue oe” HEY 

them in 3 in ſucb order ker 99 
maybe twice ar mam in Rank & in Flle 4H 
and that rhey may ſtand mo l ==> 
which 1 1 1 Feet. ä 


Example. Et the Nimber gi ee 7 
the Lines D and C even, and count 
half the Numter given, viz: 900 28 the Lin- 
C, and againſt it you e. EIS 5 5 | 
2 of the File, and then there aud © 
, which is rwice 30. DS, . 28 1 | 


| 8 Ground theſe will oc being © 
We | 


Set 1 1 upon A bo I 8 0 
won A bs N= 
without moving e 


— 


- -  — Ge ee + ET CT hed 


ed. ee EE. l 


— 


FP 


\ 


of Mhilirary Aﬀeire. Seck KIv. 
= off ſt it you have * which is 
the Le __ the Ground. * * 
: Now fo for the Area, 
"Set 1 upon A to 45 upon B, then againſt go 
upon A is 4050, and ſo many ſquare Foot of 
| Ground will theſe 180 Men oecupf at Cloſe 


" Fla Problem HI. 
| do mne of Ado hing proſe l. pr 


in Bartalia, and a certain Number named 
to be either in Rank or File, to find. the o 
ther Number 3 


| Ernie Et it 5 ie Dune 20 Min 
| in Battalia, ſo that there ſhall be 

15 in File, how many muſt there be in Rank: or 
how many Files mult there be? 


aw is et Lines A and B. And 
the Proportion is | 


45 the depth. in File is to 8. 


$67 is 1200, the Number propoſed, to do the Number 
he -Men in Kank., 


* 


and in Rin 


NIV. Of Military aku. . 
Problem IV. | 


Any Number of $ e being i given, tage- 
tber with their diſtance in Rank and File, 


to order them into a TD Battalia of 8) 
Grund? 705 % 1 


8 


Example. 1 the Number of Soldiers given be 
| $400; their u in File 6 . | 


„ — ——_ 


Set upon i the Line. A, to 4 upon the Line B, 
and then againſt 5400 upon A is. 3600 upon 3. 

Then ſet the Lines D and C even, and ſeek * 
. in the ſecond Radius upon C, againſt it 2 _ © hes 


"ww 
- 0 5 
, - 
F = * 4 * 
7 1 7 
y N a PIX : 4 , ; . : #4 
of 1 > I FI 2 1 TOES * 1 
r ̃ è ᷑ ::! [vi ,,,, 


N che number of Mon ts be placed 4 87 
in Fille. 4 3 
| Now for the nlaber of Men i in Rank, ſay, . 1 
3 25 8 . N + | | | 
6 60 is to 1, 3 1 7 N 
S is . | 0 * 


8s there ſhall be Coin File; and* ofin Rank... 
Now if you multiply Co, the number of Men 
in File, by 6, their diſtance, the Product wi 
Le 360, the fide of your Ground, | 
In like manner, if 75 ROY 90, the num- 
ber of. Men in Rank, their diſtance, the 
Product will be 360, 2 above; which ſhews, 
your Ground is exact 3 54 is therefore a y 
proof ee Werk. 18 


* wo . 
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Problem v. 


If 1005 5 i may be Lodg ed. or ese 
ein a ſquare Piece of, Gro, whoſe ſide 
400 Foot; how many. Foot long matt the 
25 of a Square be that the Ground inclu- 

9 . ladge 4900 2 8 


The Proparicn mill 5 as 
$11 anke (the fee af che ſquare which Se 


will 1000 Soldiers) Jo 
13-4000, to — 


51 8 | 
e 8 16009010 640009 — Can, 


Now (ſetting the Lines D'and E 5 find: 

. = 0 bapoco in the ſecond Radius on the Line C, 
and againſt = ow ou have doo uon D, and 10 
1 * muſt the Side of a Square be, to Lodge. 
J᷑̃0oo Soldiers with the-ſame convenience that a 
| COS NIE Won Oats. wes 
"We 
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| Jame Examples in the following 


have the weight upon the Line E. 


, 2 : * * ky 3 " 
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Tr ate 
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| 5 3 ff „ 


Triplicate Proportion, 6 ſach a Properties 
or vetwees 


- as i between Lines and Solids, 
-Solids and Lines, of which I, Aer 


# 
k p : 3 + © 
1 " - þ 4 2. % PR”: _ — 
2 
# 5 
— = 


"0 


/ 


: F 5 " *& 41 * . q pl 
4 * + 4 © 4. 2 9 5 L 
4 - . ” — 
- - k * ” k * . 
" — . 4 = 1 . 4 a "iS 
© 6. = 9 
. ' 0 
TY 2 G a . 
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meter 1 8 Inches? * 


xt 4 the Diameter of the Bullet propoſed). | 
the ſingle Line, to 9 the weight on the 
Line ©. x then 


> againſt 8 upon the ſing e Line is 
7%, Which is the weight of the Bullet whoſe Di- 
amerer is 8 Inches. N 


And as the Lines now ſland you may fnd.the : : 
weights of all Bullets of rheſame Meral; for a- 


Fainſt che Diameter upon the ſingle Line vou 


Tf @ Bullet whoſe Diameter is 4 Inches, 
weighs 9 Pounds, what ſhall another. Bu- 
let of the . ſame Metal weigh, whoſe Dia- 


of 


- — * 


e re c _ - - 


2 — - 


, wor Ry w—oere oe —_—_— 
" 
— 


r ro iogpo 


+, vv 


2566. of mne, Proportion Sec xv. 
wm i. Danger ef Bullet" 2 


. bg u. 


$'J weig br of 1 550 Bella, is * | Piec 
2 Metal, ar the Diamerer of one of 
> fo e the Diameter of the. other. 


<His is but the Converſe of the laſt, a nd MW The 
therefore without moving the Lines, find 1 
the weight on the Line E, and againſt it you 
have. the Diameter bn the ſingle Line. = 


Thus, if a Buller N Ly I , 
3 85. 230 II . 

eee 30 3 45-97 > Inches, 

0 J will be <6.673 


> n * of "XV l - 
2 a * N * - 
1 


v | e — 


rale Plaste is 8 Lebe, 5 tg 
T6297 o Pounds, what ſhall another - 


Gun weig (of rhe ſame Shi OS" 
rl) wit Diameter is 6 Bebe 
8 the 3 on the 
) Line E hong E. uhich cher 85 | 
is 270 on the LineE, w is the weight: 
a Piece whoſe Diameter is 6 Inches. oY 
2 | 
Ny Problem Iv. 
. There & 4 Conical Tun which contains G20 * 
, _ Gallons, The Diameter at the bottoms wi. 


80 Inches, the Diameter at the toy 7. RE. 
Inches, and the depth 30 Tnches, it ir de- 
fired 0 make another Tum i in the ſame” $ _ 
| Shape with the 2 bat may contain 
800 Gallons. To find the Diameter of — © © 
this Tun at the Bottom and 4795 175 9 1 
the depth * bf ek __— 


I. Hor the Diameter at hs Jamar. -oþ ok 


JEt 620 (he Content of the firſt Tun) upon” ©: | 

the Line E, to 80 (the bottom Diameter) =| 
on the ſingle Line; then againſt 8oo (the Con-„ 
tent of the ſecond Tun) upon E is 87, ai Is TS 
2 _ 


- £ N 

1 
” v 4 

> ' 
2 . 
. For. — 
* a) G 
N - : : 

* . F 41 44 , 


a ad * 9 W 
* * 1 1 , 


— 


* — Sea 80 
2. For che Diameter at the Top, | 
Set 620 upon E to 12 the 
"then again boo upon E "8 774 ve Bra Th 
| * . 5 3 · For the Depth. — f 


T e 620 ub E to: 3 upon the ſingle Lins; 
. . than againft* Yoo upon Br 363 the depthre- 
= [So the deren dep of this Tun re as 
3 | followerh, . 8 


3 | But the 1 of theſe. beipg found as above di- | T 
3 © edted, the other may be lch ver d at one opera- n 
= tion by the Lines 4 and R. Thus ; 


. 
Set go pen & to 8 upon B, then againſt-r.2 | FE 
EY upon A is 77 het pon n B, and againſt 30 upon A - 
1 a Bes which alſo news, that the Di- F 
meters th of mis Tun are in proportion me 
10 — pd Depth of the Tun firſt pro- fol 

_ «poſed. "And the like may be dove for any Cacks, 

8 of which. T.need not R 
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[Problem v. 


> | There 4 @ Shi of 60 Tin Ack, which | 
es Os vet by the Keel, and it's re- 
. quired. to make another Ship of 360 Tun 
Zurt hen, of the ſame ſhape i with * ft, 
Elo many Foot long n 
ſecond Ship be? 8 


Et 60 a E, to 4 22 ö 
then . 360 upo 44 ſings Lie 3 
Line, whic hp 


Now ſu = in the firſt | the. Middle 
Beam de 


776 Foot. 
bet To fnd theſe Dimenſions of hs fecand Fhip 


Set 44 upon A, to 80 upon B, chen againſt 17.6. MP 


E is 32 upon B, which is the length of the 


And without moving the Lines, ſek ; 


A, and againſt it you have 14.1 up 
76 upon A, and — of the Hold. So the 


menſions and Bur en of the two Ships are as of 


foloweth, ES 

| | 7 A x Ship[z- Ship 
dee ofthe 2 17 32 root 7 
* Depth of the Hold 5 1 


Rurthen 7 00 [360 Tun. 


* % 
* — 4 


1 


* 


N » 


* — 


* 


8 _ : x 44 — ö 
8 | 4 e | p : 4 
2398 Of Triplicate Proportion. Sect. XV. 
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To find the Bunten of any Ship, - whoſe 
Length, Breadth, and deprh is — Feet, 
the ommon Rule is, | 


© © Afultiply the length of the Keel the length o 
the Mii A Beam, 4 * Brok 4 
the depth of the Hold; then divide this laſt Pro 


n the Puotient gives you the Tuns. But when 
4 


re is mo allowance for Guns, divide the lf 
Produi# by og,” pL PE | 


Thus, in the ſecond Ship abovemention'd x 


_ multiply 80 the Length, by 32 the Bwadth, the 


2560 ; this iplied 14. 1, the 
gives 36096; and this Are t too, 
== Tuns, and 96 parts of a 

uthen of this Ship, allow- 
for Guns. But if there be no allowance 


- 
” 


me for Guns, divide the laſt Product, viz. 


, by 95. in this cafe her Burthen will be 
be 379-95, that is, 380 Tuns very 
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PROPORTIONS 
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.I41592, 
K * of 8 
of a re, 
Diameter is 1. And the FA 

„ o! is the Side of the be. that 
can be 1nſcribed in a Circle whoſe Diameter js 13 
So that if nne, by 8 


00 - 


* 


| Pepe in 4 cid. Seat. XVI $ 
I, 
2 

DO 1 the A a Circle be x 

£ Diameter; 1. 12830 

1 The e 3.3451 
1 5 If the Circumference of — | 3 
© The rg 72126 
| 1 F che Dan sb. 3 

. 5 


—— 82 
2 x. The 
X 9 e 
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* py, "OH ar 


Set VI. Proportions in Cirali. TT 

1. The Diameterof a Circle given; to ful e. 
cumference. 

41 1 is te 3. 141 5935 Or, 

As 31731 15t01; - | | 

e is the Diameter to the Cireunference. Wh wo 


2 The Cireunference given, to find the Diameter. * 


41 1 is to 31831, On: 
As 3. 141593 is to +I 
o is the Circumference to the Diameter, 


Tle Diameter given, to the Side . 
E equal to i ful of 


Ara is to 886227, Or &, 3 969 2. T3 Ä 5 = YE, > 2 
As 1.128379 is to 1: 3 
& is the ne 10 nn ; 


EE” vent 
who ſe | 


of «Circle 


tex is to 1.18837 
4.886227 i isw1; A. 
. 1s _ Side of thek 


. 1 
| m—_— "jp % 45 Circle 


27 i 
So u . of the 


Square required. N 
N 4% N 3. 6 The N ö 
* f " - ws „ od þ = - 
W. „ 0 ” > 4 £ 
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"Sugis 


234 Nn Se VI. 


6. NY aSguare given, the Cincum- 
_  favence 7 a Circles equal neo the Sn, 


2 DN 
4. 
the ſquæe o the Circunſe- 


Gis og e 
rence = 


7. The Diameter of a Circle g given, to find #be Sie 


of the GE Sire In 
4 1 is to Or, 


2e FEE 
>: — rept. 


Fa Ace LIST 
4a, ute 1.42425, Or US IT 


Cir, Circle the 
* 9 Sue of the on _ 


2 9.225079, Or . 


is to 1: 
td 


eee the rp 


it 


to find t be Dienete 


"fie Sure v the = 


7 4 " _ 
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4 4 
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Sect. ax. Paper in a cd. 


| The Side of a Square to find the Circam- 
yet of Tel eve 1 nn the 
are. 


%. 


he 1 is to 4.4429, Or 
As 225019 is to 1: 


. in che fide of the spass tothe cha. 


ference ſought. 
1. The Diameter of e vH. Ker. 


4 r is ro 783 398, Or © 


is to 1: 
+ i 


ef che Dauer wo the Ares. 
ub. 


1 


12. 7 The Hen af a pute farts p. 


4. 1 is ta r. 
Ht 785 308 is wo 18 
A & is the A a0 the Square of the Diawerer, 
whoſe Root is the Diameter ſought. * 


13. The l of a 2 given, to . 
the Area. 


\ — 


\ 


% 
* ” 5 ; 
. = , 12 
ritT7z4, Or . . * ef _ vy > 7 fs + > * 
4 ; 4 


were Calculated to ſixteen Places, 


— 


236 Proportions in. Circle. SeRXVI, 


14 The 4rea of a Circle given to nes the Cireun- 
ference. 


4r1 * to '22-56637 Or 


4.005% is to 12 
 & is the Area to the re of the Circumfe- 
"rence, whoſe ſquare-Root is the Gireumfe- 
ence required. 


_ Such of theſe 3 as relate to the find-, 
ing the Area of a Circle by the Diameter or Cir- 
cumference, ng of of __ 2 uſe, and re- 

. quiring in ſome caſes than gan 

s attain d to by che Numbers N Lhave 
here added AA. Tables for thay purpoſe, * 
and are 


Ptinted exactly true to den Places in the Fracti: 
ons, only the laſt Figure is made one more 


Where 1 870 * eee * 


—_— 
— 1 - 


— 


— — 
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AN 


4 hd * 0 
e I. ; 
* 9 - 


= 
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A Table Gs the Area ut ED +. 
of any Circle, in Ic 
Foot, Tard, &c. to any Ch 
in Inches, Fut, Yards, &c. 
from x to 12, or from 10 to 120. 


NT 2 I Circum — 
7 308763 * I-1915026536 | 
| xr | - +950331777}| | 4551519189 || 
1.2 T,1309733553] | 7599111843] - 
I.3 | 13273228961]: | | 3 
1. 4 1.5393 0034 4-39 2207150} 1 
15 |, 2:3921458676} | . 47123859804] 
1.6 | Z-oro6192983}-| 50265482457} 
11 2.2698006922] ; $. 3407075111 | 
| , 1-8 | "2.544590049q | 5-65. 65 
2 2.8352873699|' | . |. 
2.0 | _3.1415926536] | 6.283185 3002 | 
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Th Uſ of u. Table are ven Plain, for. | 


1. he Circumference of n Circle be given in- 
IC — Feet, Virds, Sc. not n 1 
iv in the ffrſt Column to every tenth 
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the.Content fought in 


As 1 is to the breadth © 
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Bo 26 the . upon A, to 15,16 the Cow - 
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his | 76 the breadth de given in Ines. ate > 
"IN \ length in Feet: fay, 8 
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Or by the Rule iy, 


As 100; ff to the breadth in est. 
So is the length in Feet, 20 eG Stare 


Example. There is2 Floor 66 Fool bound und 1 
75 Foor long. How many Squares dn i on — 
8 . rain ? Aniwer, 49.5, Fas, 9 
n £7 202-upon A, is to 686 N ; 4 4 

= n length hen A, 10 ang l 


FT. 

. B37 24 ++ » 
. 4 1 3 
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* the Doctrine of Conicks there are WIS 
s (very different) to be ſeparately conſi- 

der . Fit, What "Igures or Carve-Linen ES 

do ariſe from the Section of a | - > 24.) 3 
Cone by a Plain. And Secondly, See Dr. Valli OY ** 
"What is the nature of ſuch. Fi de Con. Sec. 1 8 
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rx. AConeis a Solid beſeribet. hin one e of ths — 7 1 
containing Sides of a Reangled Triangie remaini 155 4 G 


Fre, the Triangle is turned round about till ir retu 
o the place fromwhence it firſt moved : The Aae, „ 
4 . is that fixed Side above which the T riaglem : I 
moved : The Baſe of the Cone-is a Circle, which is 
Vefarided by the containing Sidethat is moved . 5 8 
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| of the ſeveral Seftions of 'a Cone. 
„NF. Cone be cut by a Plain through i 
2 r 
the will be a Triangle a3 SV.B, Fig. rand2. 
2. If a Cone be cut by a Plain at 


les 
do its Axis, (or if a Right Cone, 3 | 
the Section will be a Circle, whoſe Diameter let 


be 8 d B, Fig. n 


3. If a Cone de cut by a Plain Parallel tb the 
{ide of the Triangle (8 V);; the Crooked ſection 


Cec Ne cC, will be a Pzrabolaq in which PN, 
i the Diameter, or Axis, and d c an ordinately 


4. If a Cone be cut by a Plain that will alſo 


eut one of the ſides of the Triangle produced in 
E, (Fig. 1.) the crooked Sectn Ooo A 00 O, 
is a Mperbola, in which A H 4s the intercepted 


| bo, an ordinately applied Line. 


5. Ia Cone be cut by a Plain through both. 


the. fides , of the Triangle under the Vertix V. 


the crooked Section, aoo Aoo will be an. | 
Klit, in which a Ais the. Diameter, and Do. 


an ordinately appplied Live... Vid. Fig. 2. 


| + © Thee are all the ſeftions ther can be made by - 
--  eutting a Cone by*a Plain. I ſhall treat only or 
N the four laſt, and of theſe but fo much as I con- 


_ vive neceſſary to my preſeur.daſign, which. is 


Diameter: AE the Trantverſe Diameter; and 


A 


175 a Plain r 


APPENDIX. - 
to explain the Nature and Original of ſome 


801 which are frequently mentioned in _ 


(and do ſometimes occur in che 9 
Gauging. 


22 


the Oe be r 
th Ciocuar Bae 


PB) ir 
I. ThatSd is ae for NP i parallel. 


SV. and S d B is parallel to SPB. 


2. That 8 4 PBis to top C 
ſquared. Therefore Ni ity 


AsNP, is 0 ſquared, 
1 7 1 is N d to d ſquared. Therefore 


+ NP, ban, def 1, which IS: 
is quared, to e ſquare . 
the general property of a Prrabola, | 


Problem I. Figure. 3. 
To deſcribe a Parabola in Plano. 


TXRaw the, ſtrait Line O bo. and upon the 
middle point P. erect the, perpe 
A, compleat the Triangle by by rowing rhe 
Lines A O, A O, then — AP (the Axis) 
and parallel to OP O (che Baſe) draw a compe- 
tent number (he more the gas) © of 2 t. 
| — 


222 „ͤ — — —  —  —— —— 1 me 
7 9 
* - , * 5 
* o 
. „ 
: 


| Pirabola 
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L's DS No whereſoever D be taken, it 


AP : PO:: AD: De. An 


For Des Do. 


This gives the po 
yg OA OT | map have 
00 _AooQ wr hi 


os tur, 
Having drawn the Parallelogram ON v 


O, 
I Fig. 3.) divide A N into I of equal 


parts, and fi AP div 


into as many. 


equal parts as the ſquare of the numbers of parts 
in AN, l , 


and A is ſuppo 


of which 16 are equil to AP, you make the 
firſt nc == 7, the ſecond nc== 4. the third 


nc == . and the fourth N O== 16.the points 


C. C. C. O. are in the PHabola, and by a compe- 


tent number of Points thus found, the Parabola 


inay be drawn, | | 


* Note, 1 The Patabola O e A O, is two thirds. 
of. ONVO, the Parallelogram circumtcribed, 


and the Triangle O AO, is three fourths of the 
Prabola, therefore if the Paralleiogram be 3..the 


£irabola is 2. and the Triangle 1. 


2. If the Payallelogram P A N o. be wet x 


. out, the Lins A P. it will generate the Cylinder 
3 . why ONVO.... 


eg anne 


ſed to be divided inta 16 qual | 
0 1 Let Lines be drawn from N. n. n. n. paral- 
el to A P. Now, if from a Scale of equal paxts, . 


# 
- 
- F 


M 
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ONVO, and by the ſame converſion there wilt. 
be generated by the Curve-Line O c cc. the Fi- 
rabolick Conoid, OC A OO, and by the ſtreight 
Line O A, the Cone OAO, and theſe thre? 
Solids are as 3. 1 and a half, and 1. for the Para- 
bilick.Conoid, is half the circumſeribing Cylinder, 
and the Cone one third part thereof. Now, all 
theſe: p ies. being common to every Pira- 
bole (as is demonſtrated dy Dr. Vallis in his 


Mer banica, Part 2. Chap. 5.) the Content of any. - 


Parabolick Conoid is eaſily as ſhall be ſnewẽ n 


in the next Problem. 


NES 


| Problem II. 
There 2 4 Parabolick Conoid (Fig, 3.) 
OAO, the Diameter of the Baſe . 
Inches ; and PA, tbe Altitude 45.7 x43 
Inches : what is the Content. in Ale- Gui 
Ultiply che Area oF ithe Baſe by half the 
Altitude, the Produtt gives the Content 
t. 6: EEE EE | 


Example. The e is 32. The Area is 
2085 19, this multiplied by half the altitude (viz.) 

22.8571 gives 65.18 the Content ſought. © 
Or, multiply the ſquare of the Diameter by 
half the altitude, and that Product by . 


| the laſt Product will, be ths Content in-Gallons. . 


Problem 
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_- Problem III. 
There ij 4 Fruftum of « Parabolick Conoid 
| (Tg; 3 e — , OPO; 
lameter of t ter Baſe is 32 
Hebes: CD o the Homer of the 72 


Baſe 24 Inches, and PD the Altitude 


20 8 1 what is the Content in Ale- 
Gallons ? 


Rom the ſquare-"f PO (the Semidiamerer of 


the I ſubtract the ſquare DO uy 
— ler Babe) then ſay, T 


4. that Difference 
I: to PD the 2 of the Fruſtum, 
& is the 


" "WS 18 de dee of the whole Cono id:. 


Po — Dog: PD:: EY | 
112 20 2: 256: 45.7143 


Now, if from PA you ſubtraa PD, vou 
have the Altizude of the Parabolick Conoid, whoſe 
Baſe is * And ſince every Parabolick Conoid 
HSE Has a Cylinder of the ſame Baſe and 
Alkitude, the Area of the Baſe OO multi- 

| plied by half the Altitude F A gi ves the Con- 
tent of the Prrabolick Conoid, whote Baſe is 92 
and Altitude AP. And the Area of 'EDO, 


E 
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e DO ; multiptied by half the Akitule DA, 

ives the Content of the Parabolical Conoid whoſe- . 
es C Do, and Altitude D A. Therefore, if 
from the Content of the former you ſubtra& the 
Content of the latter, x have: the Content of 
the Fruſtum C Do. O 8 | 


Example. CDo is ä Area is 1. 6d 
this mukiplied by half DA (vis. 12.85 75 gives 
20.62 theContent of the Parabolick Conoid 
DCCAOO, this ſubtracted from 65. 18 (the 
Content of the Parabolick ConosO CA 35 leaves 

44.56 Gallons, the Content. of the Fruſtum 
95 o. OO,) which was demanded,. But the- 

tent of any e e rea- 


found, 
en 
of the leſſer Baſe, the 
Altizude, gives the Content, 
Example. In the Fruſtum laſt mention's, 
The Diameter OPO, 2 2167 
r . 


Sum is n 


— half th Altitude to). 
Fa er the Comm, 5 2 


u 
e 
4 
d 
1 
1 
© 


* — 


Now 
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Now, Suppoſe the Fruſtum. OBGO,: be e. 
qual to the Fruſtum OC Do O, and the Baſe 

0 O, commom to both, this is what ſeveral 

Writers: would have to repreſent a . common 

Cask, viz. a Butt, Hagſhead, Barrel, & c. But it is 

1 the nature and conſtruction, of the 
igure, that no ſuch Cask can be in the form of 

| _ theſe two Eruſtums abutting upon the common 

Paſe OPO. But if it were practicable to make 
a Cask in this. form, if the Diameters, and the 


Length be zs abovemention d, the Content will. 


be 89. 122 Gallons. 
w find the Content. por ever Trith of ebe. 


From the ſquare.of OPO the Diameter of 
the greater Baſe, ſubtract the ſquare. of C Do 
the Diameter of the leſſer. Baſe, and divide this 

difference by DP the depth, the Quotient is 
the common Difference of the ſquares of the 
ſeveral Di taken. one in the middle of 
every Inch of DP. But for the Diameter in 

the middle of the firſt Inch next tho leſſer Eaſe, 
- take half this common Difference, and add it to 
the ſquare of C DO, the ſum of the ſquare of the 


ter in the middle of that Inch, to tixis add 


the common difference, the Sum will be the 
ſquare of the Diameter in the middle of the ſe- 
cond Inch, and ſo of the reſt. But having got 
the ſquares of the Diameters in the middle of the 
grit, ſecond, and third Inch, find the Areas of 


* 
- 


Areas will be equal. 


 Exanple. 


- thole Circles in Gallons, the difference of thele 


" 


APPENDIX. - 73 


= 


Dia 


"948 divided: by D P 20, is 254 the cn. 
mon difference. | 
Square of CDO = —" 6 
Squareof the Diameter in the q\ | 
middle of the firſt Inch. >= = 387.2 
n= 
:Square of the Diameterin t | 
middle of the ſecond 5 = 609.6 
Commondifference = - -— 1 5. 2068 


Square of. che third Diameter = =: 632.0 


The Squares - of theſe Nn ws found, ; 
multiplied ſever rfl cond 2002785, gives the Area 
ſecond, and third Inch. 


or Content of the 


x ? Ada; Diff. 

1 1.635 

Fiz. 4 2 1 7658 = 
{ 3} 17562 


And ſo of che reſt as i in the ROLE Table zi 


the laſt Column of which are the common dif- 


ference of the Areas. In the third Column, you 


have the Area or Content of every Inch. fiſt 


| 2 SORT : 
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firſt Number in the ſecond Column, viz. 44-5646 
is the Sum of all the Area's in the third Column, 
that is, the Content of the whole Tun: from which 
the ſeveral Area's continually ſubtracted, leaves 
T 
any Thus ag 10 ou 
have 25.402 Gall. in the Tun, and fs 22 


+ Wwe L 1 


F 


AUA 
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Of a Parabolick Spindle. 
N Fig. 5. RH is 40, RS E 20. ARr 
T5475 er And 65 
AK; RH:: Ah bEg. 
r6 ; 1600 :: 43 2 | 
Therefore (the other fide being made like to 
this) the Curve Line GCAEH is2 Frabola. 
Now if this Parabola be turned about upon the 


12 


Line G H, it will generate the Solid G AH BG, 
which is called a Parabolick Spindle, And 


Parabolick Spindle is to its circumſcribing Cylin- 
der, as 8 to 15. (Vid. Dr. Pallis's Mechanica, 


Problem IV. Fig. 5. 


To deſcribe a Parabolick Spindle, the mid- 
dle Fruſtum whereof ſhall Repreſent a 
Cask whoſe Diameter at the Bung AB 
x 32-Inches, the Diameters at the Heads 
CD and EF are each 24 Inches, and 
the Length P S 40 Inches, And to find 
the Content of the middle Fruſtum thereaf, 
repreſenting the Cas propoſed. . 


1. JN Raw the ſtraight Line 'zz,/and at right 
Angles to ir, draw the Lines A B, CD 

EF, fo as RP and RS. 1 | 

. + E- 5 
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Make AR= 16. CP, bR and E s, each = 12- 

fofhal A b be = 4. And becauſe it * Pits 
6 ; * 


8 Ad: AR en 
l 45 33 4003 I600 . 


| The ſore Root of 1600, is TOS 
| _- RG. 


2. To find Dee in che middle Ke 
Inch of RG, or RH. Through the Point A, 
draw I'K ana, and equal to the Line ay 
Inches, which here will be fo; the 8 N of 
: | ere the 0 
Y Tien wi 025 multipli t 7 
© of a eke odd — . — VIZ. 13,557» —p © 79, 
the ſeveral Products give the length of the Lines 
nme, which taken from-the Line AR, leaves the 
Lines eo, the iameters of the Parabolick 
Drndle, (one in — 1 Inch of GR.) 
it to contract this Work, we need but the three 
| _ Jiameters, are "as will 12 
_ ung dhe difference, as appenr 
_ «the following Operation. 


I 0025 

Mun api JT is 4 poor? each of 
ald by C23] Too) ? 

8 thefe taken from AR 16, the three remainders will 

15+ 9975) theſe mul- £31997} : 


8 15.9775 J tiplied by 2 4 31.955 the 
8 II 93754 give — — 1555 


three 
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firſt difference (viz. .040 from: the firſt Diam 
the remainder is the ſecond Diameter ; add 


ſecond difference to the firſt difference, and ſub- 


tract their ſum from the ſecond Diameter, the re- 
mainder will be the third Diameter, and fo of the 
reſt, as in the following Table; in the ſecond 


; — * of ek orb Gwe tron ou have the ſecond diffe- | 


a in che ll Column are the irea's to theſe 
Diameters, that is, the Content of ſo many cir- 


*. ah Inch thick, 5 1 added 8 
gether make 48.249 Ale-Gallons, Content o 
the Fart B DCA, this doubled is 96 T's 08, the 
Content of the middle Fruſtum C AEFBD.,i- 
preſenting the Cask propoſed. | 
Note, The 8 Sin This Table were found by 
gehe e ſquares of each Diameter by 
4g Are this Work made be much fhorten'd, - 
Or * ſquare of the ſeveral Niameters in the | 
Furth Column be added wether and their ſum 
multzplied by the Product will be 


lumn. 


46,349 == == ie fam fine fear te fi Co 5 


42 


78 4 PPE NDIX 
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OY app ENDIL, 
_ Proflemy V, Fig 4. 4 
1 65 the Contint of @n Hyperbolick Go- 


E 


road about upon the Line A D, it will do- 
eribe e H ee 8 SAo O. Now, 
F we yur the © Tranſ verſe Diameter =t, the-In- 
Diameter = d, the 

#hp Bolick Conoid = 


val be 
t 6d: i : BA. 
That is, 1. To 6 times the Tranſverſe Diame- 


and the magnitude of a 


D, the ſum is your Diviſor. 
2. To 3 times the Tranſverſe Diameter, add 
twice r by this ſum mu}- 
tiply the Content of the Cylinder N V OS, the 
Product is your Dividend ; which divided by the 
Viviſor 9 found the tent will be the 
Content of the *Hyperbolick Conoid, whole Baſe 
S DO, is the Rae of the linder NVOS, 
and Aſtirude A B equal 40 SN. the Altitude of 
the Cylinder, and this will hold whereſoe ver the 


Tee e Dinar dee 


Baſe be taken: For ſup the firſt S d o, next 


the Vertex A, be taken for the Baſe of the Hyper Bo- 
lick Conoid, S Ao, (an of the C r ung 
the Content of N perÞblick Cebit * be fo 

as above, and ſo the Content of any Fruſtum, 
ends may be likewiſe found, for if the lr 


ber 


the Semi-Hyperbola A 865 b 0 — 


itude of the 
of . &e and Alder = B, it 


0 


I \ 23 > tt « 
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per bolick Conoid 8 A od, be taken ſrom the y 
Halit Conoid SSS wo O, W, there. remains x 
Fruſtum. 8 DO 8 and tſuis the Content of 
the whole, and alſo the Content ot an Fruſtum, 
and conſequently of every Inch of een | 
Conoid may» be readily found, as will appear ith 
the following Exa 


. Example. «a 4 3 


Cet A E, r Diameter, and ir D, 
the Intercepted Diameter, be each 32 Inches and 
S DO the Diameter of the Biſe 45.255" Inches 
to find the Content of- the Hyperbolick Cynoid in 
Al--Gallons.. | nes, th | 

1. Six times A E is 192, an! 6 times A Dis 

192, the ſum of- theſe is 384 for the firſt term 


E Ga 
2. Three times A E is 96, and tyice & D is 
G4, the ſum of theſe is 160, for the ſecond Term. 
3. The Diameter of the Baſe S DO is 45.255 
(equal the ſquare Root of 2048) and tlie Area of 
this Circle is 5. 04 Gallons; this multiplied by 
3z (equal the Altitude S N) gives-182.528 the. 
ontent of the Cylinder NSO V, and this is 


the third Term of the Proportion, which will -4 


Rand thus: 

3 | . 384.+ 250 . 182.528 17 Nen 7 
Now: N the third Term by che ſecond 

and divide that Product by the fr, the Quotient 

or fourth Term will be 976.053 Ale-Gall. which. 


is the Content of the Hyperbolick Conoid requited.. 
And by the ſame Method the Content of the 


— 


little Hyperbolick cmi hole Altitude & Ayis 4 ; 


— 


= * 


pabetick. 


fourd, 508 Ale. 7 
Gallons, the Content of de I d 8 | 
aa fo fe any other Fram, + on * | 


Problem VI. Figure "2 


* N an Hyperbela in Plano). 
eh. | 


ls is trait Line RR, and from the. 
middle Point W, let fall the perpendicular 
then divide WR ineo any number of 
Parts, and draw the Lines r0 G. ro H 2 
WB, then ſet one eint of your Compaſſes | 
in the Line WB, ſuppoſe at A, and extend the 
_ other tor where keep it faſt whilſt the firſt Point, 
with the extent, is removed from A, to the 
Line 1 G, it will the Point O, and fo. 
on the other ſide. 1 the Points ooo, are in 
rk ag Ko 9 of 
ola may be 

JG W A is ths fog, the Hope verſe Diameter, 
Ag the Intercepted —.— and BO an ordi- 
ow applied Line, (Vid. Dr. Falis's Mechanica, | 

c . Tage 55 

Note, I the 2 rbola. Oo 4A oO, be turned 
about upon- the Line 22, it will deſcribe” a So- 
lid. 00A 00QFDEO, which may be called 


Renu 


1 


Sgeggzgg guss 


* 8 


. y e 0 

s 4 1 - 
Ero- 

* 


Cask propoſed throug 
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problem VII. Figure N 


middle Fruſtum of which ſhall repreſent 
8 Cark whoſe Diameter at the Bung A D, 
1 32 Inches, the Diameters at the Heads, 
OF, and O FE, are each 24 Inches, and 
the Length G H, 49 Inches, And to > ad. | 
the Coment of this Fruftum i in Ale-Galons, 


Raw the right Linez z, and at Right Angles- 
Kan the Line W-D, made B G and 
trequa] to 20 (the Semi- length of the 

It the Points G and H,.- 
draw the Lines.rE, ander F prrallel 2 


To deſcribe a Hyperbolick 225 1 


make G O and H e, each equal ro 12 and B A 


12% e 0 e | 
Yy ©, (PO) di 
(4) 1s equal to 100 from which ſubtract q, the - 
remainder (96) is 8 TYranfoerſe Diameter of this 
Hyperbola, equal to 38, (the half of 90) . 
and through — t W, — the Line RK ̃ 
rallel to 2 U, 2 let the Line ro be parall to 8 
D, Tfay, F etheSqur | 
of W x, is equal to the Square r o, of 
the Squate- Root i is 1 of the Line r 0, - 
Now, the Line ro, t ken the Line WB, 
the remainder is the Line og, which doubled 


| | wy oe, a Diameter in the P, and this will - 


whereſoever r be taken, and fo innumerable- 
Viameters o e, may be found on both ſides A D, 
to the ends of the Spindle. But for our preſene 
Eures it will be ſafficient ro find a Diameter 1 fl 


P 4 


* 
Ga — 


— 


the 


2% * 4PPENDIY. 


the middle of Inch of che part ADEO; 
as f the firlt Diameter o g e, be half an 
Inch AD, the firſt Wr is .5, the ſquare of 


this (viz. 25, ,)addedro th the ſquare of WA (2304). 


3s equal to the ſquare of ro, (2304-25) the ſe- 
cond W r, will be 1.5, the third 5 Se, the 
res of which you have in the firſt Column 
followi Table. In the ſecond Column 
are the ſums of the ſquare of W A and Wr, 
that is, the ſquares of r o. In the third Column 
are the Square-Noots of the Numbers in the ſe- 
cond Column, that is, the length of the Lines r o. 
Now each of theſe Numbers taken from W B 64, 
leave the Lines og, which doubled are the Dia- 
oe, as in t » fourth Column. In the laſt 


eters 
ane are the Area's of theſe Circles in Ale-Gal _ 
that is the Content of {o Circular 


Plains of one Inch thick, *the ſum of t is 48.1 
Fequal the part A DEO) which doubled is 96.2, 


FL The 
ontent ND | 


7 — 


the Method here laid 


found ſo near Tune agate, th, chart ference foal 
be leſs than 


1 Mos, Leech ng OA, reps Tu 
F OE „ 
VB 1 5 


r; * Content- thereof, viz a 
Area, viz. 2.851, the re- 

Tainder 45245 9. wil be the Content at 19 Inches 
from this ygu ſubtract che ſecond 


the reſt after the — —_— you will - a 


Table ſhewing the Content of * at anꝝ 


Depth, 


* 
1 
—— . — — 


48. viz, 2.84 2 you will have „the 
Content 20 18 185 es deep, and provecing with 


1 
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the 8 the 7 
ic 


AT ible ſewing 


the middle 


EoAoFD 


1 * 


S 
. 
i 
5 


2859 


4 


| 31-745 
31.579 
31.372 


31.124 


30.500 
30.738 


29. 25 
4 20,283 


28.275 


25. 715 
127.1719 


25.1% 


- [28.798 >] 2 


Sum is =: 


* 24. 360 | . 


This doubled is — 


The Contenr of the F tultum 


— 96. 200 


E OAO ki) [-. 


þ 


| 


3 


N 


N 5 W $640” 


3 


2384 * 4PPENDIY. 
the middle of Inch of the part AD E O. 
28 f the firſt Diameter o g e, be half an 
Inch AD, the firſt Wr is .5, the ſquare of 
this (viz. 25, 25) adcelenthe ſquare of WA (2304). 
of ro, (2304-25) the ſe- 
Wr. will be 1. 1.5, the third 2.5, Ce, the 
of which you have in the firſt Column 
the follows Table. In the ſecond Column 
are the ſums of the ſquare of WA and Mr, 
thatis, the ſquares of r o. In the third Column 
are the Square-Roots of the Numbers in the ſe- 
deond Column, that is, the length of the Lines r o. 
No each of theſe Numbers taken from W B 64, 
have the Lines og, which doubled are the Dia- 
meters o e, as in the fourth Column. In the laſt 
| narethe Area's of theſe Circles in Ale-Gal4 
| that is the Content of ſo man Circular 
Plains of one Inchrhick the ſum of theſe is 48.1 
Fequal the part A DEO) which doubled is 96.2, 
L 2 to the middle. Film OEDFQA., The 
Content here found is not Mathematically True, 
4 Ace, and by 


; tent ma be 
wund ſo near te Td, at the difference 
be leſs than 


gow, Loch bart B EG, e Tun 


1 15 cis It 30 Ha, upon the leſſer E 12 
Bom the on the whole, Goa tent- thereof, viz 4 
| {t Area, viz, 2851, the x, the 
eats 45-249, will be the Content at 19 2 
5 21 from this ygu — the ſecond 
Area, viz. is. 843, you will have 2 — 
Content a1 18 Lich es deep, ated proc 
the reſt after the ſame 2 you el . 2 
Table ſhewing the Content of ' thin Tun at any 
Depth. L 


£5, 4 At» _£4_ a4 A6 CC 


c. 


et 27.119 | 2,048 | | 


5 "2 i | 4 
342.25 | 2646.25 $1,44% [5.117.753 
_3bo-25 | 2684.25 f 5r'bog-| 29-360 | 1:99 5 | 
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abl the Content 
2 ls 1 1 of of the tp peak binds | 
EoAo FD. | 


131-579 | 2777-1 . 
8 31.372 20742 | 


30.14 25.725 f 2.129 


27425 | 2570-25 |} $0.757 | 26:486 . |? 
306. 25 2610.25 31. 9 25. 819% | 


— JS 109 }- 
This doubled is 15 


— 2 — 900. 200 a 
The Contenr of the Frultum oy 40 E, 


_ 


F 2 3 ; 4 - Of» "238 
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of an Ellipis 


F the Cone Se RAU ig. 2.) de cut by a Plain 
ITS. a 22 h beth t e of the Triangle, 
a 00 Ao will be an Ele 


, is the Tranſverſe Diamet or ; 
"Rs 254 


5 Geo the {is "fan Eliphs, andre gre 
— <2 2 (cutting the Axis 
[7 Rig 


Angles) to deſcribe the Ellipſis. 
J Raws dicht Line, and make A e, f 


to the Axis through the | 
-Right Angles to A C, oe che 
„ and from the Point ſer off half the 
„ draw the Lines 
| BD, and B D, 


| defcriberheCircleF AL C. 110 BDq—BEqg.— 
75 and BF: Bo::£D: EO. This 

wall wheres be e taken, and ons 
"Oy | = 


/ 


3 


Me] 


d Billy wan tg 


- 


8 


to two 


Altitude V A, gives the Content of 


APPENDIX 265, 
Points o o, (as pleaſe on both ſides ! 
chrough which whe Elipfe may de drawn. : 4 


Of a Spheroid. Fg. VII. 


upon the Line A C, it will generate a Solid 
Fg Ther . equal 
T. Content of every Spheroid is 2 

ay of the Gontem « Cylinder „ 
whoſe. Baſes equal to the greateſt Citcle of che. 
2 1 pry irs Altitude equal to the vids. 


FE the dan. Bug A O C. be turn'd 3 | 


Therefore the Area of the greateſt Circle | 


of a Þhervid, multiplied by t * * 
_ ths Content. 

f the Pheroid, be cut 2 pi. 8 
en OG, and t — * 1 middle 
of BC, the Content of the Fenſlom Z © to. 
the Content of a Cylinder, whoſe Baſe is : 
and Altitude VC. is as 5 to 9 


of VC, gives the Content of — LC 2 
3. If the Spheroid be eut as above, the up 
Fruſtum Z OA HG, i equal to a Cylinder, 
whoſe Baſe is Z. Z, and its I V A. There 
fore the Aren ot the Baſe Z. Z, 3 by the- 
Fruſtuar | 
ZOAG Z. Theſe three Proportions do alſo- 
hold in a Sybere. Vid. Dr. 3 6 4 ä 


. Page: 15 2 


, = .9 * 
Problem 


Therefore, the- PR 
| Area of the Bie Z Z, mwlrip Ried by five Ninths- 


" Jn 


4 Pp 7 E NDI 2 
| Problem vm Figure 7. 
N 1 dende a 8 


of which I repreſent a Cask whoſe 
Bung Diameter O G, is 32 Inches, : 


* 
* 
- 
A —_ 
a * 
. 
- 
— 
«4 
* 


. are each 4 bow, and the Length EE 


25 Tak — ee 


> Diame- 


the ſ e of the 
0) Head 


ter, > the * (On). 


 Hxthat 8 8 
I to the Suare of O G. 


_— 
the 
Circ 


cot of B A, is the Semi-Anis of © 
, with which, as Radius, deſcribe the 
74 C, then find rhe Points oo, as in 
oblem, and-ſo the Diameters O H. Oh, 
2E TT: leaſe, one in the middle of every 
lack of Pod Mice; ohne for the Area 
ions, being edded weethes, 
ives the Content of the Part OGHo and this 
ubled is the Conterlit of the Cask OHKO.. | 
Bur.for our preſent 1 — will be ſufficient 
A 


- - qo find the ſquare of 1ameter in the middle 
of each of the three firſt Inches, from B towards 


n ä and allo the Area's of 
"*m | their 


id, the middle Fruſtum 


Diameters at the Heads, OHG K, 
o Inches. to fond e | 
t 


. 2 
oe 


9 


APPENDIX. 2& © 
eaſily obtained by their Com 


their Circles 
mon 

From the ſquare of (O G =: Djamere 
ſubtract the ſquare of (O ; 


and divide the Square-Root - 3 Is —— 
(B E) the Semi- of the Cask. Then mul- 
wy this Quotient by 5. 1.3. and 2.5, and call 


Now, if from the e of O G the Hung 
Diameter, you ſubtract t 3 of 8, the 1 | 
mainders will be the ſquares e | 

Diameters ſought. - X:4 7 

5 | 

OR == 34 Square i= Me . 
3 


TI Sw Not of 448, 15 SOS this - 
divided by BE 20, gives 1. 0583, which multr⸗ 


plied 


w 5 55 e =wo $ | FC 28 
41.5 >is {1.587954 which < 2.52 
C2. 14. * 64575 ſquaredi is C7.00 \ 


| Now the ſquare of OG, viz, 1024, 


TR” 2 28 U YJ 1023.72 
uare - 527 is 021.48 
8. viz, } 7:00 J 1017.00 


| which are the ſu; re of the three firſt Diametets, | 
one in the middle of every Inch from OG. to- 


wards O K. or OH. and theſe multiplied ſe- 
_.._  verally 


290 APPENDIX. 
verally by sr. gives the Area's of the re- 


 ſpettive Circles in Ale Gallon. =» SY 
ei. = 0624 
| W an . 


Now if the ſecond Inch be ſubtrafled from-the 


rea, and ſo 0n. Theſe Area's added toge- ” 
ther are 48 4 Gallons, equal the Qontem of 
the part d O, which doubled is. 97. 448 the 
Conrear of the Casx OH K O, which. was re- 
„ A 1 
14 ——_— ; 7 
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A Table ſhewing the Content of e very Inch 
of half rhe middle Fruſtum of rhe Spherand,: 
_ OOKG Fig, VII. 8 


. 


. 


Totat 3 48.74 | 5 


. of 


2922 APPEND x 
of A Cimala Spindle. 
the Arch of a Cirk ZA (Fig 8.) de 
Firma abour its Cord ZBZ, it 2 


cribe a Solid ZQ A O. * 
R 


Problem gh Figar 8 1 


are 225 24 . — — Lingth GH. 
o Inches, And to find the Content of | 
bach Cask in Ak-Gallons. : 


Lide the of the Semi- Length of the - | . 
128 1 f the difference between the 
Diameters, and to the ient add 
the 144 f Half Difference, the half of this _ 
is: equal to the Radius A D; with which (upon D 
as a Center) deſcribe the Arch LAM 2 = | 
Line I. M, and matte A D perpendicular therer 
Make A B to 16 the Diameter at t 
Bung-. the Line ZZ parallel to LM, 
and make B Q, equal to BA. Throngh the 
Points Z G#, defitbe the Arch 2 E v2, fer 
off the 3 of the Cask from B. to G 
and H, through Which WRT, 0 ow Lines x of 7 


N 
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rallelto A D. Se mall O E and O F, be the 
Head Diameters of the Cask, and each 24. 

To find a Diameter in the middle of every Inch 

from AC, towards O E Put Sr bo. It is 
manifeſted, that the ſquare of OD, lefs the ſquare 
of S. is equal to to the ſquare of O g. And if 
from he Square-Root of O g, you take G g 
the Remainder G o, will be tie Semi-Diameter; 
which. double gives the Diameter O E: and if 
we put the firit S== .5 the ſecond== 1.5 the 
third==2:5, Sc. and proceed as here directed, 
we ſhill have a Diameter in the middle of every 
Inch, as in the ſecond. Column of the following 

"| Table, agünſt whick, in the third Column, are 

the Area's in Ale-Gallons, that is, the Content of 
ſo many Circular Plains of one Inch thick, the. 

1 ſum of theſe is 48-3938, the Content of the part 

* C E OA. which doubled is 96.78%, the Con- 
tent of, the Calle required. 


Ma th, > MF... Fo Bw Fins fo a 
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& Table ſhewing the Content of half the middle 
- Fruſtum of the Circular Spindle OEC FO A. 


r 
| thereadald/, 8 | 
4 f- eve reas in 
| lach of Ale-Gan. 
ö BG. Ei 
— — — 
1 1 31.9952 | 2.6510 
| 2. | 32-9567] 2.8442 
3 | 3! — 2 $305 
i 31.7042. 0 
| | . | 2.7828 | 
—— —Eñů'— — — 
} 6- | 31,4166 | 2.7491 
2 31.1843 2 
30-9126. 2.0014 
9 | 30.6012 | 2.6309 
| 10 ' 30.2497 | 2 5464 | 
1 29-8577 | 2.4828 
|. 12; | 29.4245 f 2.4113 | 
13: | 28.9505 | :2-334% | 
| 14 | 28-4340 | 242517 | 
2 ee 
| 106. 27.2123 | 2.0015 | 
"Ip: 17 | 26.6255 | 1.9744. 
* : 8. | 25-9330 | 18733" | 
19 | 25.1957 | 1-750 +, 
| _20_! 24.4016 | 1.0589 | 
Sum ==: 48398 
Dauble i 96.7876 = Content 
- of. the Cask. a 


From 
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From what hath been ſaid, it appears chat be 
middle Fruſtum of each of He Fre Solids laſt. 
mention'd ma = a cloſe Cask, (viz. a 
Butt, Pipe, 4 te And it a Cask whok. 
Diameters and ** — as above luppoled. : F 


Bun 
Vi. < (Hand) Diameter 4 Inches 


1 
Ne! © AG 


. I fay, if fk Cask de the middle) 

2 of a $phersid (as OHKO 15 
Fig: VIL). the Content (by Prob. 18 9 

VIII.) will be 


e 
m as 
the Coutent (by Prob . will e. 


eee, rr 


Spindle, (as DC EF. Fig. = 96498 
Gr by Probl. IV. will be | 
If the middle Fraſtum gf a Hyper- | 

bolick Syidle (as OEFO. Fig. VI. * 20 
| "=. Content by Problem V — 


* Raf 
— — 
. 
. 


And if (as ſome Writers Tuppoſe}z, „ 
the ſaid Cask be the middle Fu-) 
ſtum of two Purabolick Conoids, a- 89 8 
b one common Baſe, N 

OOBGO. Fig. 111. ) the N 
Comer by Prob. III. will. ve 


If rhe middle Fruſtum of two Cones 85 
abutting upon one common Baſe, 3 > 89.934 5 
the Content will he — _—_—_} 17 


bd * 
- * 
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Rur ** of the two-lait do ohen (IF at ally 
 accur in the Practice of r N 91 


And though-i in ſeveral Books on this fubje&: 
we meet with the Terms Fruſtum of a Spheroid, 
Conoid, Prrabolick Conoid, Parabolick Spindle, &c. 
the Writers of ſuch Tracks have not (that I 

can find) told us what they mean by theſe. 
Terms, nor will the Rules they have given find: 
the. Content of . of * Solids - —_ . 
near the Truth. 


For EY 


Tf the cad above-mentioned de the middle. 
Fruſtum of a Parabolick la the Content (as 
vr have ſhewn above) is 96.498, Ale-Gallons. 
Whereas Mr. Jordain in his Duodecimal Arithe 
metict, makes it but 9 


Mr. Dary, at el f nis Miſcel makes 
the Coen but 855 inne, 
is Prafical Gaugi 7 Epito- 


1 Mr. Hunt, in 
x: 9 the true 


| | wh makes the Content of thisGask a Foe 


> what has bo fad in this App ppendix l 
give a iaht to the Practical Gauger, in con- 
a the Nature and Properties o the Solids 
— it is as much as was at firſt de- 

n' 

For 
the four Solids deſcribed in Prob. IV. VI. VIIL 
and IX, $5 very properly r =o 2. Cask, and 


* * ; 


S882 8 9882 


the middle Fruſtum of each of 


| the Comems there found b me 


3 2 * 


bf one of thoſe 
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iis Cabling of dee of im: dither fo Keke aan 


from another, that if every Cask were inthe Form 


three Solids, it would be needleſs 
to make any diſtinction, becauſe upon fight of 2. 
22 not tell to which of thoſe Solids 
it a | 
And there being very few if cloſe Casks 
of ſuch Diameters and Leng 80 an) have fre- 
quently menrinn'd, which contain more than the 
raiddle Frultum of 'Spheroid this having the 
Tory many Cakes (of fac Diamorers tak 2) Bot 
many Casks (of ſueh Diameters and Lengr | 
which o_ 1 ſo —— > d 5 
ruſtum of a Parabolze 087 Sprndle 7 
{their Staves between the Read — Bung, bein being 
nearer a ſtraight- Line than either of thele Fae 


dum) 1 muſt refer the Practical Gauger to the - 
Rules laid down in the four firſt Problems of tile 
- Niath Section of the n . which _ 


the Content of any BE 


{either by the Pen © Tüte Jae 


-neax.the Truth. I 


* * 1 - 4 
” 3 — 4 * " * 
* 
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| OD a 
Help to. Devotion in the uſe of the Com- 
in 2 Vol. in Fol. with the Reverend 


4 5 . -* 
133 " #4%. 
+ b 
> Sh 
4 . * 
a. 7 
: ov! 


3 BD Cave's Preface to the ſe.ond Volume. 


* 


— Church Hiſtory in 4 Parts, 


1 His 2 — 
Right of Tyrhes, from Scripmure, Reiſen, 
tts Opinion and Practice of the Jews, Gentiles, 
 . and Chriſtians in all Ages, c. With a Diſcourſe 
-  __ Gwantzrn's Treatiſe of Sponſals and Matrimo- 
Dean Pierce's Voll of Sermons on the follaw- 


1. v. 44 16, 


Lu 


* ” 


Baer; Geometrical Key: or, the Gate of E- 
I) Me ſeveral Collections of Paper in to. ſtitch'd, 
tdeending to the great Revolution in 1689. 
Several Books printed relating to the Treubles 
in Teland, during the late King James being there 
= 8vo. Drelmcourt of Death, newly and fairly re- 
printed, with the Addition of a Braſs Cut. 
Doyer s French Dictionary, in gu. and ro, 
Dr, Comber's ſhort Diſcourſes on the Common 
Prayer, delign'd to inform the Judgment and 
excite the ions of ſuch as daily uſe the 
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Eight Lerters. The fourth. Eliaien; 3 
Bye a Gentleman 5 18 1 
fd for the Benefit of the 4 
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F TS 5 
kd Kirg*s State of the Proteſtants — 
ante ng 


Tikes Government. 
amenta Grammatices, or the Foundation ok 
the Lam Tongue. 
 MHMarzendale's Country Survey Book, or Land- 
meters Vade Mecum. 
together with the 


The acts and Negotia jons, 
particular Acti-les at large ; of the General Peace 
«concluded ar Reſwict. 
Sir Villiam Petty's Traftsof Political Arithae- | 
tick, and others. 
W Comber's- Diſcourſe of- the Office of o. 


"Ex: Stern's Logics 


* ſecond Admonitien tothe dienting, | | = 4 
Inhabitants of the Dioceſs of London-Derry.. | +68 
In 80. Dr, Comber & plauſible Arguments of a 4 "2 
An Catholic k, anſwered by an Engliſb Prot: 
both from Scripture and Amiquity, ſlitch 4. 
hr! Avark 2, 4 E — 
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